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PREFACE 


* 


Tus Volume is partly based upon copyright material issued by 

` the Publishers in another form; but by far the larger portion is 
new, and has been written expressly for the present work; while 
the whole has been brought into harmony with the advanced 
state of science and mechanism as applied to the chief means of 
locomotion and intercommunication. 


' Raitways and Railway Companies are not treated in detail, 

the number being far too great; but the chief features of the 

railway-system, as developed in the net-vorks which now. inter- 

sect the ‘principal countries of the world, are presented in a 
plain and succinct way. 


? Steamers, treated as the successors of, and supplements to, _ 
į the old sailing-vessels, are described in their stgþs of advance- 
„į ment towards the two grandest applications—Ocean Mails and , 
$| War Fleets ; ; while due attention is given to the wonderfully _ 
Ra Arapid manner in which the Paddle, the Screw, and the Iron-clad 
i 4 have revolutionised the navies of Europe and America. 
i ' ‘ 

| Telegraphs— thie electric system superseding the old mechanical 
œ~ semaphores—are tracked over the various lands of the earth, | 
and then“hrough the principal oceans and seast A full account 
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is given of those marvellous submarine cables wnich now lie 
immersed two miles down in the bosom of the Atlantic, and ad R 
which have had such an eventful ten-years’ history. = go Eo 
Half a century’s-‘ Annals’ of Railways, Steamers, and Tele- 
graphs, separately, present some of the leading facts under their 
proper dates in a convenient form. 


A full Alphabetical Index affords ready means of reference. 


GEORGE DODD. 


January 1867. 
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CHAPTER I. 


RAILWAYS. o 


§I. ROADS AND VEHICLES BEFORE RAILWAYS. 
~~ 


Ja almost necessarily results, from the very nature of the sub- 
ject, that roads and vehicles will undergo improvement 
simultaneously. A good vehicle loses half its efficiency on a 
bad road; a good road loses half its value if none but bad 
vehicles run upon it. Men probably rode on horses and 
mules, asses and camels, elephants and coma before 
there were any vehicles at all. In mountainous countries, where 
roads can with difficulty be constructed, the pack-saddle is one 
of the most natural modes of transporting merchandise ; while 


“the sedan, the litter, and the palanquin suggest themselves to the 


traveller who is rich enough to consult his own ease. Possibly 
a sledge, fitted to glide over grass, flat ground, ice, or snow, was 
the first, as it was the simplest, form of carriage; such sledges 
are still used for conv eying wine-casks in some parts of Madeira; 
and even in London, a,massive brewers drayman, sitting lady- 
wise on a massive horse, may occasionally be seen drawing 2 


` cask of ale along the streets on a small sledge. As sledges will 


work smoothly only on certain kinds of surface, and as litter and 
sedan carriers are rather costly appendages to travelling, there 


was an evident temptation to place a rounded log asa roller 
A = 


CC-0. Gurukul Kangri Collection, Haridwar. 


Digitized By Siddhanta eGangatri Gyaan Kosha 


2 YO npReiwiays. a ae 

under a sledge or flat-yehicle, so pivoted as to roll along the | ¢, 
ground while 1t-rotated~It is almost certain that such rollers t 
preceded actual wheels. -Mensof intelligence would soon per- ~ q 
ceive that the roller is not needed in its entire length, but only: 1 4 


near the ends; and hence two discs, two slices from a. rounded 
log, would suffice. Here we have at once the principle of thé 


wheel ; indeed, such log-slices are used as wheels to the present = j 
day in some of the ruder districts of South America, Next, as” 4 ii 
‘logs are usually not.bulky enough to yield large slices, andas | n 
wheels of large diameter are nevertheless suitable for easing tafe 
draught, it was a natural improvement to build up wheels with re 
separate pieces of wood, more or less strengthened with iron, ~ 
This invention of wheels was perhaps the greatest incentive F 
townie making of good roads. There were strong induce- — 
ments sö to improve the trackways that the wheel should not | © 
- receive undue jarring, and should not sink into soft ground. AW g 
‘notable advance was made when four wheels were used: seeing bone 
that it permitted the use of a much larger vehicle than before, | ti 
and: the carrying of much more merchandise at one time. It , `O 
was a refinement when traces and shafts were so managed that f D 
» two or more draught animals could be employed either in file ta 
or abreast; it was a refinement when the front wheels were made | P 
lower than the hinder pair, that they might turn on a pivot ‘ee 
-undemeath the carriage, and thus enable the vehicle to wheel g b 
round sharp curves easily ; and it was a further refinement when poh 
_ springs were introduced, to lessen the shock and jolting otherwise Ji 
unavoidable. 5 : ; - £ 
By what steps the roads improved, to render them worthy of i s 


the gradually-improved vehicles, it needs no very elaborate 
research to ascertain. An Indian path through those parts 
of America which are still in a rude state, or a narrow path 
through an English cornfield (from which the farmer would 
| willingly exclude the public if he could)—this is the most primi- ' 
| -tive of all roads. The earliest British -roads that we know 
o anything about were not, regularly made or engineered ; they 
__ were simply tracks, mostly following the highest ridges of land 
i % i 

© 
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from town to town, and marked out by the feet of the pedes- 
trians. In the lapse of ages, many of these tracks were worn 
down far below the general level of the ground. There is still 
traceable one of these frackways or ridgeways in Berks and 


: Wilts, in some places deserted and unused, in others still 


adopted as country lanes. There were also fossways of more 
importance, forming the main roads in various directions out of 
London. Portions of these old fossways are traceable on our 
maps, under the names of Watling Street, Ikenield Street, Ermin 
Street, and Verulam Street. The first of these names is still 
retained by that famous city thoroughfare which we now associate 
with far other thoughts than those of blue-painted and skin-clad 
Britons. 

But the, Romans were the most famous road- E ers | the 
old days. Borrowing theridea of paved roads from the Cartha- 
ginians, they set to work with that practical common sense which 
characterised them, and constructed roads from their capital city 
to every quarter of their mighty empire. With them the principal 
sobject was to have the roads straight and level; they understood 


‘well the importance and advantage of facile means of transit 


and communication, and with singular skill and boldness they 
pierced or excavated hills, built bridges and viaducts, and raised 
embankments, remarkable alike for their extent and their dura- 
bility. In Italy alone there were several thousand miles of public 
highways ; of these, the ‘Queen of Roads,’ or ‘Appian Way,’ 142 
miles in length, is the most noteworthy. It was constructed by 
Appius Claudius 310 years before the birth of Christ; and Pro- 
copius, writing in. the sixth century, says of it: ‘To traverse the 
Appian Way is a distance of five days’ journey for a good 
walker, and it leads from Rome to Capua; its breadth is such 
that two chariots may meet upon it and pass each other without 
interruption; and its magnificence surpasses that of all other 


> roads. For constructing this great work, Appius caused the 


materials to be fetched from a great distance, so as to have all 
the stones hard and of the nature of millstones, such as are not 
to be found in this part of the country. Having ordered this 
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material to be smoothed and polished, the stones were cut in al 
corresponding angles, so as to fit together in joinings without the to 
intervention of copper or any other material to bind them, and of 
in this manner they were so firmly united, that in looking at pi 
them one would say they had not been put together by art, but in 
had grown so upon the spot; and notwithstanding the wear of a 
so many ages—being traversed daily by a multitude of vehicles tł 
and all sorts of cattle—they still remain unmoved; nor can the p 
least trace of ruin or waste be observed upon these stones, W 
neither, do they appear to have lost any of their beautiful polish. AD 
Such is the Appian Way.’ Much of this description remains W 
true even at the present day; and the road, after the lapse om 5 
more than 2000 years, still presents an instructive model to the 0 
modern engineer. JE t 
With the exception of the Roman highways, the public t 
thoroughfares in ancient Britain scarcely deserved the nameof 4 
roads. Some of our old British and Roman roads accompany or S 
cross each other; and, in some instances, the Romans adoptedand P 
improved into a road a track made by their predecessors. When | Y 
the Saxons came, they found Roman ‘ military’ roads and British | 
“country” roads ; they improved a little on the latter, but never | 
| equalled the former. During many centuries, most of the roads | 
were mere tracks across the country, patched with rude paving 
in the softer places, and ‘very noisome and tedious to travel on, 
and dangerous to all passengers and carriages,’ as declared it 
the act imposing statute labour for the repair of the highways 
in the reign of Mary. The labour when performed was capii: 
cious, not systematic: people mended such portions as traverse! 
their farms or estates, and left the rest to take care of itself. 4 N 
statute was passed in the reign of Henry VIII., authorising — 
ll. 3 parishes to raise rates for keeping their public ways in repii 


go AASAD 


rt 


A 


me oy eTa d 


ii this was little attended to in country places. 
; “The first attempt at real improvement may be considered = 
J eee from the passing of the first turnpike act in 1653; 2 
í which the preamble stated that pats of the great north ro 
it pleading to York and Scotland were ‘very ruinous and becom 
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almost impassable, insomuch that it is become very dangerous 
to all his majesty’s liege people that pass that way.’ In the reign 
of Charles II. the taking of tolls was first established on a turn- 
pike-road leading from Hertfordshire to the countics of Hunt- 
ingdon and Cambridge. Many quartellings, however, arose; 
and the military were sometimes called out to quell rioting on 
the part of those who disliked the innovation. So slow was the 
progress of improvement, that the roads throughout the country 
were but little changed for the better during the next hundred 
years; many became worse, and some which had been wide 
were narrowed by encroachments and neglect. According to 
Stow, wagons were in use on some roads for the conveyance 
of goods and passengers as early as 1541; but most of the 
traffic was carried on by means of packhorses, which, tethered 
together in long trains, made their way slowly and painfully 
along the causeways ;* and whoever met them was obliged to 
step off into the mire on either side to get out of their way. ‘The 
people of Kendal,’ says Roger North, writing in 1676, “could 
write to most trading towns and have answers by the packs—for 
all is horse-carriage—with returns, time being allowed, as 
certain as by the post.’ In 1609, to send a letter from York to 
Oxford, and get back an answer, took a whole month; and even 
after the establishment of the post in 1660, correspondence was 
but little expedited. The introduction of coaches, asserted a 
writer of the day, would ruin the country ; the wagons mentioned 
by old Stow were advocated as ‘ travelling easily, without jolting | 
men’s bodies or hurrying them along,’ which the obnoxious 
coaches did, at four miles an hour. Stage-coaches were also at 
first objected to by marly country towns, on the ground that they 
would ‘injure trade,’ by enabling the metropolis to avail itself of 
a wider circle of supply and demand. In 1673, travellers were 
kept a week on the road between London and Exeter, the fare 
being 40s. in summer and 45s. in winter: the same fare was 


_ * The word causeway or causey was first used by the Normans, who derived . 
it from the French chaussée. à 
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charged from London to Chester or York. In 1678 a six-horse 
coach took six days fo perform the journey from Edinburgh to 
Glasgow and.back. At the end of the seventeenth century the 
stage-coach with six horses’ occupied two days in the journey | 
from London to Cambridge, 57 miles; and fifty years later 
the journey to Oxford consumed the same time. ‘Travelling by 
night was first introduced about 1740, not without opposition 
from those who foreboded ruin in any departure from old 
practice. Hogarth's picture, ‘The Country Inn Yard,’ brings 
before us the ordinary coach of the period. In.1750, the ‘ Alton 
and Farnham Machine’ was started with a wicker-basket slung 
behind for the outside passengers. It was not uncommon at 
that period for people whose business led them from the Scottish 
to the English metropolis to make their wills before starting. 
The journey was indeed a formidable one, as may be gathered 
from an advertisement in the Ldinburgh Courant for 1758, stating 
that, with God's permission, the coach would ‘ go in ten days in 
summer and twelve in winter.’ In 1765, a ‘flying-coach,’ drawn by 
eight horses, travelled from London to Dover in a day, fare 215. 
Arthur Young’s experiences during his ‘Tour’ in 1770 furnish | 
conclusive evidence as to the condition’ of the roads at a still 
later date. He was travelling in Lancashire, a county now | 
among those best furnished with railways, and says: ‘I know 
not, in the whole range of language, terms sufficiently expressive 
to describe this infernal road. To look over a map, and perceive | 
that it is a principal one, not only to some towns, but even — 
whole counties, one would naturally conclude it to be at least 
decent ; but let me most seriously caution all travellers who may | 
accidentally purpose to travel this terrible county to avoid it as | 
they would the devil, for a thousand to one but they break their | 


necks or their limbs by oyerthrows or breakings-down. They | 


will here meet with ruts, which I: actually measured, four feet | 
deep, and floating with mud, only from a wet ‘summer—what, fi 
therefore, must it be after a winter? The only mending w 
receives in places is the tumbling in some loose stones, which į 
serve no other purpose but jolting a carriage in the most 
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intolerable manner. ‘These are not merely opinions, but facts; for 
I actually passed three carts broken down in these eighteen miles 
of execrable memory.’ This was not the only instance of bad 
roads that Young met with; he came upon others further north, 
and denounces them in language equally emphatic. 

Concerning goods traffic, carts were gradually brought into 
use; and these were supplemented by larger and more formid- 
able broad-wheel wagons, on such main roads as were firm 
enough to bear the weight. 

On the eve of the nineteenth century travelling was still slow. 
Mr Porter states, that he ‘ well remembers leaving the town of 
Gosport (in 1798) at one o'clock of the morning in the Zedegraph, ' 
then considered a fast coach, and arriving at the Golden Cross, 
Charing Cross, at eight in the evening; thus occupying nineteen 
hours in travelling eighty miles, being at the rate of rather more 
than four miles an hour.’ 

The time, however, had come for a change ; and Telford and 
Macadam, by their improvements in road-making, prepared the 
way for more rapid locomotion. The insurrections in Scotland 
in 1715 and 1745 led to the formation of numerous roads, which 
penetrated the wildest districts of the Highlands, extending 
altogether to nearly 1000 miles in length. These improvements 
were made by slow degrees. The tortuous windings, the steep 
ascents and descents, the stony ruggedness of some roads, and the 
miry softness of others—all continued to a comparatively recent 
period. Telford was one of the first to insist upon the fact that 
road-making ought to be regarded as a worthy part of the civil 
engineer’s study. He pointed out what ought to be the maxi- 
mum angle of incline, and advocated a system of gentle curves 
as a medium between straight lines and sharp turnings. He 


. saw that the substance of a road should be solid, smooth, gently 


convex, and provided’ with side-drains ; and he spared no cost 
in bringing good stone to make the road solid. Thus real 
principles of construction were acted on, and the system of main- 
tenance developed which gave to us some of the best roads in 
the world. In 1815, Telford commenced that grand memorial of 
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his ability—the Holyhead Road; a work fhat may safely be coh. 
trasted with the most famous highways of antiquity, regard being 
had to smoothness of motion; and though no longer required 
for the service of the mail, its preservation will, we hope, be 
diligently cared for by those to whose charge it is intrusted, 
The establishment of this road effected an important change in 
the communication with Ireland—as we shall see in a later page, 

The prime object kept’ in view was to diminish friction, to 
render draught as easy as possible, and these desiderata were 
attained, Macadam, about 1816, began to shew that to spread 
a layer of broken granite over the natural soil, properly prepared 
and levelled, was the best mode of forming a permanent and 


serviceable road; and his principles were actively reduced to | 
practice in nearly all parts of the kingdom. He adopted a ; 


maximum weight of about six ounces per fragment, and smoothly 
raked and made slightly convex the earth under the layer. « His 
roads were far less costly than Telford’s, because the latter 
engineer paved the substratum almost as carefully as the surface. 
Macadam occasionally employed scoriæ from ironworks, furnace 
ashes, burned clay, and baked sandstone, but granite whenever 


he could obtain it. The impulse once given, further improve — 


ments were continually sought after, and the result was a system 
of highways, of hard granite roads, as near perfection 4s 
mechanical and engineering science could make them. I 
some places ‘granite tracks’ or ‘stone tramways’ were laid 


down, and wherever tried were conducive to facility of transit ( 


They had long been ‘in use in the streets of Milan; and 
on Dartmoor a stone trackway was laid for twenty miles, 
from the quarries to Plymouth. A gianite line was also laid 
from London towards the East India Docks along the Commer 


cial Road; the Forth and Clyde Canal Company’ made use of 


iron for a similar. purpose, and slate was employed in othe! 

arters; but there was no difference in the results, One horse on 
me level track could do as much work as four on a common road. 
_ The turnpike roads are mow believed to be about 30,0 


miles in length ; and the smaller or parish roads, 120,000 miles- 
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These roads cost for thgir maintenance no less than £3,500,000 
in 1858; and the amount is not likely to be less now. 

While these improvements in roads were being gradually 
effected, a parallel series of improvements was observable in 
road vehicles. When Mr Palmer introduced mail-coaches in 
1784, a commencement was made to that system of high speed 
which afterwards gave to English coaches a reputation quite 
unparalleled. Travelling by mail or stage-coach was prosecuted 
with such spirit and regularity as to make the roads a scene of 
continued animation and excitement. In 1837—nearly the end 
of the heyday of long stages—licences were granted to 3026 
stage-coaches, of which 1507 went to or from London, besides 
103 mail-coaches. . The number of passengers per year about 
the period in question has been estimated at 2,000,000. The 
conveyance of these gave movement to a system of traffic un- 
equalled in any part of the world. In no other country was 
there such’ promptitude, such celerity of transit; and in fine 
weather there was real enjoyment in sitting behind the four 
spirited horses, which, in their compact and well-kept hamess, 
trotted along the roads at a speed varying from seven to ten 
miles an hour. Coachmen of the Weller. school still live to tell 
the deeds of crack teams which exceeded even this speed. For 
the leisurely traveller the top of a stage-coach presented advan- 
tages for viewing scenery which constitute no part of railway 
accommodation. ‘There was time to discuss the merits of a min 
or a landscape; the appearance and disappearance of one and 
the other were not then, as now, almost simultaneous; and con- 
versation could be carried on with a chance of its being heard. 
Then there was variety in the road itself: now traversing a well- 
cultivated vale, curving in and out among pastures and corn- 
fields, at times pleasantly overshadowed by trees; anon rising 
over a hill, descending into a valley, skirting or crossing 2 
running stream, penetrating at times the most picturesque parts 
of the land; going through—not past—towns and viHages, where 
people ran to their doors and windows to see the vehicle speed 
by, and gazed after it with a feeling of pride as long as it 
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remained in view. The traveller then could make himsej 
acquainted with much that was interesting along his line of route, 
and carry away a definite impression of the scenes which had 
passed before his eyes. í 

But there were drawbacks: exposure to wet or inclement 
weather; the rapacity of innkeepers who purveyed for travellers; WE 
that of their servants; and the fees to coachmen and guards, defi 
exercised and levied without compunction, and often wih Nas 
incivility, oppressive to all compelled to submit thereto, but more his 
especially to persons of slender means. And furthermore, fer WOY 
working-men could afford to travel by stage-coach. The broat: Not 


wheeled wagon, creeping on at the snail’s pace of three miles an of 
hour, or the canal-boat, oftentimes as slow, was their ony “AV 
resource, | In either of these the journey from London to oe 
Manchester occupied a week; and yet, with all their tedium poe 
and misery, they were much more resorted to by respectable ae 
people of scanty means than is commonly known or believed in 3 
the present day, ine 
But what travelling was thirty years ago is, and becomé fas 
more and more, matter of history. Except in little-frequented b g 
parts of the country, stage-coaches and wagons have nearly dis l'refe 
ec ee ae 
with the ainis and Sut en of AA ce pone i E 
age. exis 


Concerning merchandise traffic, the Pickfords, the Chaplins wou 


and Hornes, &c., had done all that good roads and good canals doy 


could enable them to accomplish. Of course, a heavily-lade” gro 
broad-wheel wa other 


: K gon cannot travel other than slowly; but still thè Co) 
` introduction of various improvements in the construction of th por 
vehicles, the devising new modes of packing and arranging, tM pos 
s collecting and delivery of. merchandise, and the establishment ® trar 
effective systems of booking and classifying—all tended 0 had 
amprove the wagon service. Tf it had not dash and, sparkle fix 


Tk Bea ee Ae ing, Ë 
Ie the Quicksilver and Highflier system of stage-coaching, © the 
was at least solid and 


gturdy—like the broadsvheel wago™: tect 
themselves. : 
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ller; WHO invented Railways? is a problem as impossible to solve 
ards, definitely as the companion problem—Who invented Steam 
with Navigation? Many people did these things, each contributing 
more his mite, and no one dreaming how grand the final result 
, fer would one day be. ‘Another remarkable thing,’ said Roger 
North, writing .in 1676, and referring to the neighbourhood 


ie of Newcastle-on-Tyne, ‘is their way-leaves ; for when men 
only have pieces of ground between the colliery and the river they 
abt sell leave to lead coals over their ground; and so dear that the 
dium Wer of a rood of ground will expect #20 per annum for 
table this leave. The manner of the carriage 1s by Jaying rails of 
4 dat timber from the colliery down to the river exactly straight and 
parallel; and bulky carts are made with four rowlets fitting > 

_ these rails, whereby the carriage is so easy that one horse will 
omë draw down four or five chaldron of coal, and is an immense 
ented benefit to. the coal-merchants.’ This account, as is obvious, 
y dis ‘refers to a mode of transport already established, and certainly 
A y involving the” main principle of a railway—the laying down of 
Jance 


smooth surfaces on which the wheels may run. Even if they had 
__ existed only ten years before Roger North wrote, such tramways 
plins would now be two centuries old. In 1738, a tramway was laid 
anal down from Cockenzie to the -coal-pits of Tranent, across the” 
Jade” ground on which, some years later, the Highlanders. put General 
il thè Cope to flight, and won the famous battle of Prestonpans.: A 
of thè portion of the line, which may still be traced, was selected as a 
g, the position for the English cannon. About the same time iron > 
ent 0! trams were laid down at the Whitehaven collieries. The practice 
2d 0 had been, as described by North, to make the rails of wood, and 
arklé; fix them parallel on ‘cross-pieces called sleepers, embedded in 
ng, it the earth. Thin plates of iron were sometimes nailed on to pro- 
agoi tect those parts most exposed to wear—a precaution which could 


Aa 
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scarcely have failed to suggest the idea pf rails made entirely of 
iron. ‘These were first introduced at Coalbrookdale in 1767, 
where, in order to keep the furnaces at work during a slack 
season, a number of bars five feet long, four inches wide, and: 
one and a half inch thick, were cast to be used as rails instead 
of wood, with the intention of taking them up for sale in. case of 
a sudden demand. All these early railways were used for 
vehicles the wheels of which had flanges, to prevent them from 
running off the line; they were small wagons, carrying two or 
three tons of coal, and drawn by one horse each, 7 

The difficulty of keeping the wheels from slipping off was 
urged as an objection against the use of these rails, and obviated 
some years afterwards, in 1776—at a colliery belonging to the | 
Duke of Norfolk near Sheffield—by casting rails with an upright 
flange or guide at one side. These being nailed to wooden ° 
sleepers, or, as subsequently (1793), to blocks of stone, the two 
flanges kept the wheels in place, and kept the wagons froni 
running off the track. The form, however, presented certain 
inconveniences: dirt accumulated in the angle, and “edge rails’ | 
were substituted, which, with modifications, have ever since | 
remained in use. Those laid down at Lord Penrhyn’s slate 
quarries in 1801 were oval in ‘form, with the narrow edge | 
upwards, in lengths of four and a half feet, and kept in place by | 
a solid dovetail block cast on the lower edge, and fitted into an 
iron sleeper underneath. A flange on either side of the tire 
prevented any deviation of the wheels. The saving of power 
was such that two horses regularly drew a train of twenty-four 
wagons, each containing about ‘a ton ; and ten horses were found | 
sufficient to conduct a traffic which had, on a common road, | 
required 400, : 

Another form of rail, in 
in the nortlern mining 


cast with a gtadual swee 


section resembling a T, came into use © 
districts, 


The descending portion was | 
' P—technically “fsh-bellied'—from end X 
to end, to give strength between the bearings. With this was | 
first used the ‘chair? 


; ~ 2 supporter made of cast-iron, which, 
being fixed to the sleepers, received and held each lap-joint of 
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the rails. The wheels were kept from running off by a flange 
on the inner edge of*the tire, while the shape of the rail was 
such as to prevent any lodgment of dirt on the surface. But in 
all these rails there was one essential defect—their liability to 
break ; a defect that still remained, notwithstanding the attempts 
to overcome it by increasing the weight of the casting; and a 
fatal one, had wrought-iron not been available. Rails of this 
material were laid down in 1808, but proved unsuitable, owing 
to their square form, the only one in which they could then be 
manufactured ; and it was not until 1820, when Mr Birkenshaw 
produced rails by a process of rolling—a species of wire-flrawing 
on a stupendous scale—that the difficulty was overcome. Since 
then the texture of rails has been as remarkable for toughness 
and elasticity as it was formerly for rigidity and brittleness. : 

Gradually iron roads grew into use in coal-fields and the 
mineral districts; and by the close of the tenth year of the 
present century there were more than 150 miles in South 
Wales. ‘The first attempt to take a systematic commercial view 
of their utility was made in 1800, by Dr James Anderson, 
in his Recreations in Agriculture. He proposed to construct 
railways by the side“ of the turnpike-roads, so as to follow the 
ordinary levels and lines of traffic; to commence with the high- 
way from London to Bath. Where the road ascended a hill, the 
level was to be sought by going round its base, constructing a 
viaduct or piercing a tunnel; and so carefully were these contin- 
gencies discussed, that, with the exception of horses being the 
moving power, the doctor’s plans and arguments might be almost 
literally adopted in a railway prospectus of the present day. 
One point particularly insisted on was, that the lines should be 
managed by government commissioners, not by companies, who 
would unite monopoly with speculation; and should “be kept 
open and patent to all alike who shall choose to employ them, 
as the king’s highway, under such regulations as it shall be found 
necessary to subject them by law.’ No immediate result followed 
the publication of these views; no one had then thought of 
railways independent of other thoroughfares ; and to border the 
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latter by iron routes was a scheme too impracticable to bẹ circ 
entertained. Two years later, in March 1802, a communication Inst 
from Mr R. L. Edgeworth appeared in Nicholsons Journa, Ani 
calling attention’ to the same subject. To quote the writer; wit 
words, he had many years before ‘formed the project of laying by 
iron railways for baggage-wagons on the great roads of England roll 
but having been met by numerous and powerful objections, he Pla 
had despaired of success. Among these was urged the first cost, Cha 
and the continual charge for repairs. To obviate the latter, he the 
proposed, instead of an. enormous load in one car, to divide the 
burden among several smaller cars, whereby the wear of the rails 
would be materially diminished. Models of these cars had | Gr 
been presented to the Society of Arts, and their inventor hes 
rewarded with a gold medal. He afterwards made four other of 
carriages, with cast-iron wheels working on friction rollers, and ha 
Used them for some time on a wooden railway to convey limefor | 
agricultural purposes. To test the merits of his plan, Edgeworth 


[e] 
z 
= 


suggested that four lines of railway might be laid on ten or twelve — = 
miles of one of the great roads leading from the metropolis. The ae 
rails were to be made hollow from the bottom upwards, for | ist 
Strength and to save expense ; broad at bottom, and rounded at | se 
the top, to prevent the lodgment of dirt and dust; and fixed to Sy 
` sleepers of stone, so th : 


| at their upper surface should stand about A Co 
. four inches above the road. On these should run light wagons, 


al adi 
each Containing not more than one ton and a half weight. ‘The veg 
two inner tracks were to be for goods, the two outer ones for rap 


passenger-carriages, to travel in 
met, tum off by sidings to the w 
culty with respect to the whéel 


either direction, and when they the 
agon-ways. To obviate all difi- ye 
Sof public or private vehicles, 


ae 


T en: 

___ they were to be placed on“ cradles or platforms,’ fitted and com’ at; 
S . 3 

; „structed to run on the rails. The horses that brought the ate 

carage would drag it on to the cradle, or truck, as it would now Jin, 


be called, and, descending at the 
line—stage-coaches, six miles an 
“coaches, eight miles; and w 

$ night as well as by day. 


Opposite end, draw it along the stre 
hour, with one horse ; hackney- N Bo 
ith the greatest ease and safety, by § lati 
Hills were to be avoided by making 4 
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circuit; but a perfect Jevel was not absolutely insisted on: no 
insurmountable objection existed to ‘a rise of one foot in ten.” 
Another part of the plan was the employment of steam-power 
with stationary éngines, with which it would be ‘ not impossible, 
by slight circulating chains, like those of a jack running upon 
rollers, to communicate motion between small steam-engines, 
placed at a considerable distance from each other; to these 
chains carriages might be connected at will, and, when necessary, 
they might instantaneously be detached.’ 

There is yet another name connected with the development of 
our railway system which must not be passed over—that of Thomas 
Gray, a native of Leeds. He was in Belgium in 1816, when, 
hearing that a canal had been projected to connect the coal-field 
of that country with the frontier of Holland, he very earnestly 
recommended to Mr Cockerill, with whom he was acquainted, 
the making of a railway instead. His mind had been for some 
time directed to the subject; and in 1818 he shewed to his 
friends manuscript Observations on a Railroad for the whole of 
Europe, and soon after’ returned to England for the purpose of 
making his schemes public. In 1820, he published Observations 
on a General Iron Railway, or Land Steam Conveyance, to Super- 
sede the Necessity of Horses in all Public Vehicles: shewing its vast 
Superiority in every Respect over the present Pitiful Methods of 
Conveyance by Turnpike Roads and Canals.. In this work, among 
advantages to result from the new system, Gray shewed that fish, 
vegetables, agricultural and other perishable produce, might be 
rapidly carried from place to place; that two post deliveries in 
the day would be feasible ; and that insurance companies would 
be able to promote their own interests by keeping railway fire- 
engines, ready to be transported to the scene of a conflagration 
at a moment’s warning. The cost of construction Gray calcul- 
ated at £12,000 a mile. He was decidedly in favour of direct 
lines by the shortest course. His plan included a trunkline 
straight from London to Plymouth and Falmouth, minor lines to 
Portsmouth, Bristol, Dover, and Harwich, with an offset from the 
latter to Norwich; a trunk-line also from London to Birmingham 
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and Holyhead, another to Edinburgh by,Nottingham and Leeds 
and secondary lines from Liverpool to’ Scarborough, from Bir 
mingham to Norwich; in short, his system, remarkable for its 
simplicity, comprehended all the important towns of the king 
dom, and in many respects is preferable to that which now pre 
vails. His plan for Ireland had a grand trunk-line from Dublin 
to Derry, another to Kinsale, and by lesser lines ramifying from 
these he connected all the chief towns of the island with the 
capital. - 

Whatever effect Gray's persevering labours -may have had in 
directing attention to the subject of railways, in suggesting views 
to others, he himself gained neither reward nor honour. His 
late years’ were passed in obscurity as a dealer in glass on com: 
mission at Exeter, in which city he died in October 1848, at the 
age of sixty-one. The name and services of such a man ought | 
not to be forgotten. 

The foregoing paragraphs embody interesting evidence of the 

-~ gemination of ideas and the growth of intelligence: the time 
Was coming for maturer aims and increased powers of realising | 
them. ) 
‘The first authorisation of a railway by act of parliament is said | 
to have been that of the Surrey Railway—an iron track laid from | 
Merstham to Wandsworth in 1801; and of a short line from 
Cheltenham to Gloucester, Both have since become adjuncts 
Or portions of other and grander lines. 
creased, until the new railw: 
parliament became 5 in 180 
1820, and 32 in 1825. 
In September 182 5 
important impulse to 


Darlington, leading from the mines near Darlington to the wharf 5 
onthe Tees at Stockt 


i on—the whole distance about twenty miles | 
— for the transport of coal. At first the wagons were drawn by — 
horses ; and such was the effect of easy carriage, that the price, 
f coal at Stockton fel ae Dees YA 
Of coal at Stockton fell from 18s. to 85. 6/7 per ton; lead was 


Carried from the interior to the ships at greatly reduced rates; 


. 


ays sanctioned by special acts of 
5, To in 1810, 16 in 1815, 20 in 


a railway was opened which gave a most 


h 
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and a brisk trade in lme sprung up which had not before 
existed. Shortly after the opening, two coaches were placed on 
the line for the conveyance of passengers—large, roomy vehicles, 
to carry twenty-six persons as a regular load, and in extraor- 
dinary cases half as many more, an addition which in no way 


interfered with the speed of the journey. They had no springs, 


and were intended to run backwards or forwards without being 
turned. A block of wood made to press against the tire of the 
wheels by means of an iron lever within reach of the driver 


| enabled him to check the motion or stop suddenly when required. 
| Ten miles an hour was the usual speed, and seemed scarcely to 


require an effort from the single horse that drew the load, so 


; | seldom was there any strain on the traces; and the smooth and 


equable motion of the coach was a constant theme of congratu- 
lation among the passengers. The line originally consisted of 
but a single pair of rails, with sidings at frequent intervals, at 
which vehicles or coal-trains passed each other. ‘The fare from 
Stockton to Darlington—twelve miles—was 2s. for the inside 
and half that sum for the outside. Traffic became so lively 


between the two towns, owing to the facility of transit, that in 


the first year the proprietors returned £500. ‘An intercourse,’ 
as was said, ‘and trade seemed to arise out of nothing, and no one 
knew how; and altogether the circumstance of bustle and 
activity which appeared along the line, with crowds of passengers 
going and returning, formed a matter of surprise to the whole 
neighbourhood.’ . 

The years 1825 and 1826 mark one of those periods in history 


when the speculative mania, always present in a commercial 


community, and more or less active, suddenly bursts into deli- 
rium: projects, however visionary, were eagerly taken up; shares 
in ideal mines were bought and sold with marvellous celerity ; 


| and thousands became dupes of their own folly or thirst for gain. 


Everything was to be done by steam: by means of coal-gas, 

people were “to ride among the clouds at the rate of forty miles 

an hour, and whirl along a turnpike-road at the rate of twelve 

miles an hour, having relays, at every fifteen miles, of bottled gas 
B 


CC-0. Gurukul Kangri Collection, Haridwar. 


A 


igitized By Siddhagta #Gangotri Gyaan Kosha 
18 Saa Railways. i 


instead of relays of horses.’ A writer of. the day remarks: “Thi 


nondescript gas-breathing animal, something of the velociped: me 
family, is intended to crawl over the ground by protruding frog daily 
behind it six or eight legs on either side in alternate succession’ Lao 
And referring to the numerous schemes then put forward fy So gr 
railways, he continues: ‘ Nothing now is heard of but railroads; anil 
the daily papers teem with notices of new lines of them in eve] wish 
direction, and pamphlets and paragraphs are thrown before the Secu 
public eye, recommending nothing short of making them gener © cana 


throughout the kingdom.’ All the great towns of the north wer from 
to be connected by railways: Liverpool with Birmingham, Bir « Liy 
mingham with London, London with Dover. ‘The ironmastes their 
—trade being slack, and having an eye to business—had tht cam 
credit of fostering the speculative spirit for their own interests whic 
‘All physical obstructions,’ as Telford said, ‘ were forgotten 0 seen 
overlooked amid the splendour of the gigantic undertakings’ how: 

Real enterprise was, however, steadily pursuing its dim amid . So 
all the excitement. Application had been made to parliament | rema 
for leave to lay down a railway from Liverpool to Manchester— repli 
a work then become indispensable to those two increasing and. I do 
important towns. At that period, and for some time afterwards them 
canal-boats and slow, heavy road-wagons were the only available, The 
‘means for the transport of heavy goods or bulky merchandise: way, 
The charge for conveyance from London to Yorkshire amounted chu 
frequently to £13 per ton, and-even-at this high cost the service May 
was very imperfect. Beneficial as canals had proved, they wet? whic 
becoming inadequate to the growing requirements of trade Prop 
Besides the road there were two canals for the traffic betwee? sulte 
Liverpool and Manchester, the distance by the latter 55 miles WA 
and the carriage of goods in some instances 42 per ton, Mar mng 
; chester was so entirely dependent on Liverpool for supplies © com) 
o raw material, and the saving of time in transport so much at 
object, that any measure for an additional zoute was more? 


necessity than a speculation, It was notorious that goods wert befor 


‘frequently conveyed from Liverpool to New York in less tim? oe 


than to Manchester, ‘To make a third canal was impossible, 5 
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Thy the district afforded nc! more water than sufficed for the two 
i already existing. A thousand tons of merchandise were sent 
"i daily between the two towns, and produced a yearly revenue of 


toy 200,000 to the carriers. On one of the canals the profits were 
a so great, that the proprietors received the amount of their original 
ads; 


>. outlay every alternate year. Reasonable compliance with their 
Vey wishes would have satisfied the merchants, who sought only to 
> the secure prompt and certain means of transport, not to depreciate- 
nerd canal property. Failing in their object, a railway, which had 
wer from time to time been talked about, was again discussed., The 
Bi‘ Liverpool and Manchester Railway Company’ was formed, and 
stes their prospectus issued in 1824. In the following year the bill 
the came before parliament, and there encountered all the opposition 
est which selfishness could invent or ignorance employ, as may be 
no seen in the parliamentary records of the session. The bill, 

however, was successfully carried in 1826. 

mil |- Some years before, the Duke of Bridgewater, on hearing the 

nent remark: ‘You must be making handsomely out of your canals,’ 

et— replied, somewhat chafed: ‘O yes—they will last my time; but 

and’ I don’t like the look of these tram-roads: there's mischief in 

ards, them.’ The mischief—if such it was—was about to be realised. 

able. The duke’s agent was conferred with on the subject of the rail- 

dise way, and an offer made him of shares, which he met by the 

nted chutlish answer: ‘All or none.’ To us in the present day it 

vice May not be uninstructive to consider some of the forms under 

were Which the spirit of opposition strove to effect its purpose. Canal 

ade proprietors were among the first to bestir themselves: they con- 

veen sulted Telford ‘as to the most advisable manner of protecting 

ile; their property ; and the enlargement and extension of the Bir- 

Jar mingham and Liverpool, and the Ellesmere canals, were re- 

s 0 commended by the eminent engineer as a preliminary measure. 
nao The legislature even was not exempt from incredulity, to choose a 
re3 Mild term. George Stephenson’s assertion, during his examination 
ver. before a committee of the House, that it would not be difficult 
ime to make a locomotive travel 15 or 20 miles an hour, provoked 
e g One of the members to reply that the engineer could only be fit 
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for a lunatic asylum. If the opposition ‘vere to be believed, the 
laying down of a railway would inevitably reduce the value of 
land through which it passed, and landholders, by gradual. 
though sure decline, be brought to the verge of ruin. Asa 
million horses would be thrown out of service, no one of course 
would care about keeping up the breed; and not only were gool 
horses to become as rare as peacocks, but the 8,000,000 acres of | 
land that produced the oats were to return to a state of nature, 
A. Quarterly Reviewer wrote : “As to those persons who speculate | 
on making railways general throughout the kingdom, and super- 
seding all the canals, all the wagons, mail and stage coaches, 
post-chaises, and, in short, every, other mode of conveyance by 
Jand and by water, we deem them and their visionary schemes 
unworthy of notice. The gross exaggerations of the powers of 
the locomotive steam-engine, or, to speak in plain English, the 
steam-carriage, may delude for.a time, but must end in the morti- 
fication of those concerned.’ 

Parliamentary sanction once obtained, the Liverpool and 
Manchester Railway Company set to work upon their novel and | 
important undertaking—novel, inasmuch as its scheme and mag / 
nitude exceeded all that had been previously attempted of | 
a similar nature. Stephenson, who had already won a reputa: |” 
tion, was appointed engineer; and a chief point determined on | 
was that the line should be as nearly as possible straight between 
the two towns. In the carrying out of this design engineering 
difficulties were encountered, the overcoming of which called 
forth a vast amount of scientific knowledge, invention, ingenuity; | 
and mechanical hardihood. Hills were to be pierced or cut | 
through, embankments raised, viaducts built, and. four miles of 
watery and spongy bog converted into a hardened road. ‘Tht 
drainage and solidification of this bog—or Chat Moss, its local 
name—were among the first operations. It was too soft to be 
walked on with safety, and in some places an iron rod laid on 
the surface would sink by its own weight. An embankment $ 

. 20 feet in height was commenced, and had been carried som? 
distance across the treacherous soil, when the whole sank dow? 
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and disappeared; and npt until many thousand tons ‘of garth had 
been deposited and swallowed up was a secure foundation 
obtained. At the softest part, known as the ‘ flow-moss,’ hurdles 
thickly interwoven with heath were laid down; and upon these 
the earth and gravel for the permanent way. The successful 
formation of this part of the line was looked upon at the time as 
no unworthy triumph over physical obstacles. It was but the 
precursor of still greater enterprises. Other great works were 
the tunnels under Liverpool, forming direct passages to the docks 
and the passenger station. No less than 63 bridges were built 
at different parts of the line, most of them of stone and brick ; 
capacious tunnels were excavated, and cuttings through eleva- 
tions, out of which were taken more than 3,000,000 cubic yards 
of carth, stone, and gravel. These materials were used in the 
formation of embankments, for bridges, and other masonry. The 
double line of rails weighed 3847 tons, and the chairs which held 
them in place 1428 tons. The total cost amounted to £820,000 
+—four times as much as had been estimated. 

During the execution of the works a question of considerable 
importance had ‘to be decided: whether horses, stationary steam- 


Sj, engines, or locomotives, should be the tractive power. The 
| first two, however, were soon set aside; and early in 1829, 


when the works of the railway were well advanced, the directors 
advertised a prize of 500 for the best locomotive engine. 
The stipulations were, that it should draw at least three times 
its own weight—the latter limited to six tons—and be supported 
on springs, and not exceed fifteen feet in height; that it should 
be worked at a maximum -pressure of fifty pounds to the inch, 
make no smoke, and travel, with its load, not less than ten 
miles an hour. The appearance of the advertisement elicited 
afresh the shafts of ridicule, as well as the strictures of practical 
men. Mr Nicholas Wood, in his Zyeatise on Railroads, says: 
“It is far from my purpose to promulgate to the world that the 
ridiculous expectations, or rather professions, of the enthusiastic 
speculatist, will be realised, or that we shall see engines travelling 
at the rate of 12, 16, 18, or 20 miles an hour.’ 
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$ III. EARLY DAYS OF THE LOCOMOTIVE. 


WHAT had been known of steam-locomotion or steam-carriagy 
up to this period ? ; 
Excepting the machines made for Kanghi—to be hereatte | 
mentioned—Leupold’s appears to have been the earliest steam 
engine applicable to locomotive purposes ; but the first practic: 
idea Of applying steam-power to wheeled carriages is due to D: 
Robison, by whom it was communicated to Watt in 1759. Some 
time afterwards the latter made a model of a high-pressur 
locomotive, and described its principle in his fourth patent it 
1784, which, among certain improvements, specified ‘ a portable 
steam-engine, and machinery for moving wheel-carriages.’ Wat, 
however, had doubts as to the safety of his machine, and met | 
tioned the subject to one of his friends, Murdoch, who, thret 
years afterwards, constructed a model of a locomotive which | 
proved the correctness of the previous calculations. This engine N 
was made in 1787, and was employed in that year to drive 3! 
small wagon round a room at his house at Redruth, in Cornwall | 
Among those who saw it was Richard Trevethick, who, in 180%; 
took out a patent for a similar invention. Singularly enough, i 
similar model was exhibited the same year at the opposite end 
of the kingdom, when Symington’s locomotive was shewn in tht | 
house of Mr Gilbert Measom at Edinburgh. He pursued the 
experiment, and in 1795 worked a steam-engine on a line di 
turnpike-road in Lanarkshire and the adjoining county. Theni 


followed that by Trevethick and Vivian in 1802, which ran 0 


ns Merthyr tramway, and drew a load of ten tons at the rate 0 
five miles an hour. 


Slight ridges were left in the edge of the 
wheels and on the trams, to prevent their slipping round, and 0. 
insure a forward movement, That without this precaution thet, 
could be no adhesion or advance was an idea that long pie 
vailed. Trevethick, who was a man of great ability, and 0” 
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to' whom N O is much indebted, afterwards made 
a carriage to run on common roads which combined several 
of the arrangements-now in use. The fireplace was surrounded 
by water, and the waste steam blown off through the smoke- 
> pipe to produce a draught; the cylinder was placed inside the 
a8% ‘oiler for economy of heat; and the fore-wheels were made 
to tum by cranks connected with the piston-rod ; but with one 
ate cylinder only the motion was very irregular. ‘This engine 
“at was exhibited on one of the roads in Lambeth in 1806, 
tit without, however, exciting more than a temporary interest. 
Di Three years previously another locomotive by Trevethick had 
om blown up—an accident which created so much dread of high- 
sut pressure steam-carriages that a feeling of alarm arose respecting 
t it > their use. 
able Blenkinsop, of Middleton Colliery, near Leeds, constructed a 
Jat, locomotive in 1811, the wheels of which were cogged and ran on 
net toothed rails; a noisy contrivance, intended to overcome the 
hr imaginary difficulty—want of bite—but effectually preventing 
hich, rapid motion by its enormous friction. The engine had two 
gine | cylinders, and so far was an improvement on those which pre- 
veal’ ceded it, and laboured along at five miles an hour. The Messrs 
val. Chapman came nextwith a new plan: a chain stretched from one 
$on. end to the other along the middle of a tramway was passed once 
h,2 round a wheel fixed beneath the carriage; and this wheel being 
end made to revolve by ‘the action of machinery, its bite on the 
‘the, chain caused the whole to move forwards. This method involved 
the so great an amount of friction that it was abandoned almost as 
ed soon as ‘tried. Brunton followed in 1813 with mechanical legs 
yen and feet attached to the rear of his engine, intended by their 
alternate walking motion to. propel it continually onwards, and 
prevent the slipping of the wheels on the rails. Considerable 
‘the! . ingenuity was displayed in this contrivance, which performed 
ji well, and in certain cases might be employed with advantage, 
but was not well adapted to locomotive propulsion. The difi- 
culty against which it was especially applied was soon proved to 
have no existence. During the same year Blackett repeated 


‘ 
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Trevethick’s experiments at Wylam, in N(rthumberland ; and th Be 


fact was satisfactorily demonstrated that, in ordinary circum 
stances, and with clean rails, the adhesion between the whey Octot 


9 ee . 3 the re 
and the rail was sufficient to cause a progressive motion. | Steph 
would have been proved long before had the engines and tram. parts 


plates been heavier: both were too light; and the slipping s engin 


. much complained of had been an accidental, not a necessary. | collie 


à him h 
consequence. to hin 
Meantime, George Stephenson was busy at Killingworth | struct 


making and testing locomotives. In 1814 he verified the. to she 
. 4 . ~ . i vy 
esperments of other inventors, and went beyond them all in in exa 


the perfection and performance of his machinery. He took vig 


that i 
a load ‘of 20 tons, and on smooth rails, would travel 5 miles takin; 
an hour, and ro miles without a’ load. No better result at Gcorg 
that time was looked for. The possibility of transporting | pe 
heavy goods with facility at a slow pace having been demon- zt 


and r 
strated, all that remained was to make it available. These of wa 


locomotives were employed on the Stockton and Darlington | ham: 


Railway in 1826 for coal transport, in addition to the horses | Rails 


| 
a : S Mr I 
It was no uncommon sight to see one of these engines Basics 
drawing behind it a trai | 


n of loaded wagons, weighing 9? ` natur 
tons, at the rate of 5 miles an hour. In those days steam — In 
whistles had not yet come into use; and the firemen, to give | MYA 
Notice of their approach after nightfall, threw up high into the | ae 
air, from time to time, a shovelful of red-hot cinders, which could he. 
be seen at a considerable distance by those moving in the oppo | engin 
site direction. Without a load the speed of the engines was not © were | 


unfrequently 15 miles an hour—a most exhilarating rate of | get F 
travelling, which at that period was regarded as little less than L flue « 
-marvellous.* ý © direct 

j by thi 


* It may be interesting, in connection with the history and proceedings of | were. 
the Stockton and Darlington Company, to insert a few particulars concerning < the w 


a railway veteran who has lately been taken from the active scene of labour, W actual 
and who was perhaps the last survivo; pome 


and locomotives. This was John 


+ 


T of the veritable pioneers of railways 
Dixon of Darlington, who died 10th 
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Before the Liverpool! and Manchester Company advertised 


October 1865. He was the oldest railway engineer of his day, having been 
the resident engineer of the Stockton and Darlington Railway under George 
Stephenson; and it is singular that after executing various railways in different 
parts of the kingdom, Mr Dixon should return to end his days as consulting 
engineer to the same company, in whose service he died. His father was a 
colliery owner as well as a Jand-surveyor and colliery engineer ; and from 
him he received that sound practical knowledge which was of especial service 
to him in after-life. When George Stephenson was consulted as to the con- 
struction of the Stockton and Darlington Railway, Mr Dixon was engaged 
to shew him certain plans and levels in his possession, and to accompany him 
in examining the district ; a strong friendship then sprang up between them 
which lasted through life. During the construction of that line, Mr Dixon 
remained at Darlington as resident engineer ; and it was during this period 
that the late Robert Stephenson received from him his first instruction in 
taking levels and surveys, and in setting out railway works. Dixon was 
George Stephenson’s resident engineer. on the Canterbury and Whitstable 
| Railway, on which was constructed the first railway tunnel. He was resident 
engineer at the Manchester end of the Liverpool and Manchester Railway ; 
and remained for some years after its completion in charge of the maintenance 
of way and works, and of the locomotives. After constructing the Birming- 
ham and Derby, the Chester and Birkenhead, and the Carlisle and Whitehaven 
| Railways, he retumed to Darlington in 1845, where he remained till his death. 
Mr Dixon might, perhaps, have attained higher eminence, and have been 
| more publicly known, had he been a man of more ambition ; but his retiring 
| nature led him at’all times to shun publicity. 

In further connection with this same historically-interesting railway, we 
may advert to a pleasant ceremony which took place in 1857. The Company 
still possessed its ‘No. 1° locomotive, a piece of mechanism odd enough to 

look at in these advanced days, but regarded as a wonderful thing in 1825. 
| The original chairman of the Company (Mr Edward Pease), the original 
| engineer (Mr Dixon), and the original engine-driver (Robert Murrough), all 
| were still living at Darlington, and all took part in the ceremony, which con- 
| sisted in laying the foundatiofi-stone of a pedestal on which the locomotive 
was to be placed. The engine, built by George Stephenson, had only one 
[l flue or tube through the boiler; and from one end the heated air travelled 
direct to the chimney at the other, the heat being so imperfectly abstracted 
by the water that the chimney sometimes became red-hot. The cylinders 
| were placed perpendicularly, and all the working apparatus above the boiler ; 
> the weight of the engine was about eight tons, and its speed such that a race 
È actually came off between it and a horsed coach, the result of which was for 
| some time regarded as highly problematical. 
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their prize of A500, they sent a ael utation to Killingwot a} 
to witness the working of the locomotives, with a view toth fuel 
employment of a similar power on the line then in progres of 
Although the rails were not laid with precision, the depus pro 
tion found that the locomotives had been kept at work wit tior 
much regularity, drawing heavily-laden trains of wagons for in ( 
the coal-pits to the ships in the Tyne. They reported coa 
favour of locomotive power, and in accordance with thi cok 
decision the advertisements appeared. ‘The 8th of Octobe C 
1829,was fixed for the trial, and on the appointed day the two 
engines were brought forward to compete for the prize: acom ma 
. petition which involved much more than the winning of £50 the 
Stephenson was there with his Rocket, Hackworth with the San dis 
parel, and Braithwaite and Ericsson with the Novelty, Th be 
test assigned was to run a distance of 30 miles at not le 
than ro miles an hour, backwards and forwards along a wi) WA 
mile level near Rainhill, with a load three times the weight 0 the 


S 
5 


the engine.’ The Novelty, after running twice along the led of 
was disabled by failure of the boiler-plates, and withdrawn. Th. by 
Sanspareil traversed eight times at a speed of nearly 15 miles %4 pe 
hour, when it was stopped by derangement of the machinery He 
‘The ‘Rocket was the only one to stand the test and satisfy tt oe 
conditions. This engine travelled over the stipulated 3° mile) F 
in two hours and seven minutes nearly, with'a speed at times® p 
29 miles an hour, and at the slowest nearly 12; in the latter c2% ae 
exceeding the advertised maximum, in the former tripling K tra 
Here was a result! An achievement so surprising, so unexpect A an 


as to be almost incredible. Was it not a delusion ?—had it bee 
really accomplished ?—and could it bée*done again? » ho 
The prize of £500 was at once awarded to the makers of th 


0 f tw 
A Their engine was not only remarkable for its speed, b i op 
also for the contrivances by which that speed was atta sn, 
Most important among them was the introduction -of tu 4 


passing from end to end of the boiler, by means of which N 
great an additional surface was exposed to the radiant h Sa 
of the fire that steam was generated much more rapidly» a 
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a higher temperature ‘maintained at a smaller expenditure of 
fuel than usual. The tubular boiler was indeed the grand fact 
of the experiment. Without tubes steam could never have been 
produced with the rapidity and heat essential to quick locomo- 
tion. In more senses than one the trial of the three locomotives 
in October 1829 marks an epoch. By burning coke instead of 
coal, the stipulated suppression of smoke was effected. The 
coke and water were carried in a tender attached to the engine. 
On the rsth of September 1830 the railway was opened. The 
two great towns, with due regard to the importance of the event, 
made preparations for it with a spirit and liberality worthy of 
their wealth and enterprise. Members of the government, and 
distinguished individuals from various quarters, were invited to 
be present at the opening. On the memorable day a train was 
formed of eight locomotives and twenty-eight carriages, in which 
were seated the eminent visitors and other persons present on 
the occasion, to the number of 600. The Northumbrian, one 
of the most powerful of the engines, took the lead, followed 
by the train, which, as it rolled proudly onwards, impressed all 
beholders with a grand idea of the energies of art. At Park-, 
field, 17 miles from Manchester, a halt was made to replenish 
the water-tanks, when the accident occurred by which Mr Hus- 


_kisson lost his life, and tempered the triumph by a general senti- 


ment of regret. Business began the next day. The Northumbrian 
drew a train with 130 passengers from Liverpool to Manchester in 
one hour and fifty minutes; and before the close of the week six 
trains daily were regularly running on the line. The ‘surprise 
and excitement already cteated were further increased when one 
of the locomotives by itself travelled the 31 miles in less than an 
hour. Of the thirty stage-coaches which had plied between the 
two towns, all but one/went off the road very soon after the 
opening. In December commenced the transport of goods and 
merchandise, and afforded further cause of astonishment; for 
a loaded train, weighing 80 tons, was drawn by the ‘ane? 
engine at from 12 to 16 miles an hour. In February 1831 the 
Samson accomplished a greater feat, having conveyed 164% tons 
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from Liverpool to Manchester in two hots and a half, including wee 
stoppages—as much work as could have been performed }y SA 


seventy horses. aet 
The facts could not be disputed. Neither the laws of nafure | 


: s triva 
nor science could be brought to accord with the views of thos TOUS 
who saw in the new agencies the elements of downfall ani stea 


decay. Even the Company. had gone surprisingly astrayi misi 
their calculations. Believing that the major part of their buk alres 
ness and of their revenue would be derived from the transpo expe 
; of heavy goods, they had set down £20,000 a year only a out 
the estimated return from passenger traffic; and scarcely2 | inve 
week had passed before they became aware of the fact, # cont 
agreeable as it was unexpected, that passengers brought the. his 
greatest return. | Gur 
The history of a great success cannot be otherwise than usefully clev 
illustrated by that of a comparative failure—road locomotivei to ? 
seeing that many persons looked alike favourably on both. Di stea 
Halde relates that about the year 1700 the Jesuit missionaries in, to 
China invented certain mechanical curiosities for the entertainment | Issu 
of the emperor Kanghi. ‘They caused a wagon to be made of light) as 3 
wood, about two feet long, in the middle whereof they placed? | fron 
brazed vessel full of live coals, and upon them an eolipile, the wind | —L 
of which issued through a little pipe upon a sort of wheel made | PFO} 
K like the sail of a windmill. This little wheel turned another wing ee 
i an axletree, and by that means the wagon was set a running for io 
two hours together. The same contrivance was likewise applied i uP 
to a little ship with four wheels: the eolipile was hidden in they 
middle of the ship, and the wind issuing out of the two small a 
_ pipes filled the little “sails, and made them turn around a lous)” 
time.’ This seems to denote a kind of hot-air engine. Some) OPP 
a years later Cugnot produced a steam-carriage at Paris, oe ie 
zai after having proved its inefficiency, was laid aside, and is still por 
be seen in the Conservatoire des Arts et Métiers. In 1777) i ( to a 
American, Oliver Evans, began to experiment on steam will fis) | 
a view towards employing it as a substitute for animal powel | bee 
- Evans foresaw that steam would one day be the prime agent © 
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locomotion; and he fvequently declared that the time would 
come when travellers would be conveyed on good turnpike-roads 
at the rate of 15 miles an hour, or 300 miles a day, by a con- 
trivance similar to his own. Within the next thitty years nume- 
rous attempts were made by inventors in this country to employ 
steam-power on common roads. The prospect appeared pro- 
mising; for if once successful, there were excellent highways 
already prepared on which to conduct a traffic. Trevethick’s 
experiments have already been mentioned. Griffiths brought 
out a steam-carriage in 1821, portions of which were the 
invention of a foreigner. Another by Gordon, in 1822, was 
contrived to work inside a large iron drum, as a squirrel runs in 
his revolving cage; with what advantage does not appear. 
Gurney next took up the subject, and produced an engine, 
cleverly constructed, in which the objection as to noise was 
to a great extent overcome. Instead of allowing the waste 
steam to be blown off by puffs, as in the usual way, it was made 
to enter a chamber, from which, by a special contrivance, it 
issued with a steady and noiseless current, and created a draught 
as it passed to the funnel. In 1826 it performed the journey 
from London to Bath. Other competitors were in the field 
—Dance, Maceroni, Church, and Hancock, among the, most 
prominent: Gurney, persevering, had in 1831 three steam-car- 
riages running for the conveyance of passengers on the road 
from Cheltenham to Gloucester. Four trips a day were kept 
up from February to June, at a greater rate of speed than 
that of the stage-coaches on the same nine miles of road, 
and at half their fares. The success was such as might 
have led to a permanent undertaking, had not a formidable 
-opposition been organised. Injurious reports were industriously 
circulated, and all travellers cautioned against trusting themselves 
to the dangers of steam; and, for more effectual hinderance, a 
portion of the road was designedly and mischieyously covered 
to a depth of eighteen inches with loose stones. In attempting 
to pass this impediment the working-axle of the engine was 
broken, which for the time put a stop to steam-communication 
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f 
between Cheltenham and Gloucester. ‘Before any steps could | adva 
be taken to renew it, local opposition crushed the whole ente. for t 


prise. In the same year Hancock started a steam-carriage~ Ultin 


The Infant—to run between Stratford and London, which excited) a bill 
much attention from the compactness and efficiency of its Bein: 
arrangements, and led to attempts in other quarters. Sanguine © oppo 
projectors promised lines of steam omnibuses for all the great wasi 
thoroughfares of London and the suburban districts, afd near 
coaches for Bristol and Birmingham. To talk of travelling the « 
25 miles an hour on a turnpike-road, with all -its windings, all €XP¢! 


` its regular and accidental traffic, was a mistake: half that speed sessi 


would be the highest compatible with public safety. We may 8% 


as well finish what we have to say on this subject of steam on num! 

common roads, by remarking that it is still a question whether | cultic 
-highway locomotives might not be employed with profit and and 

convenience between railways and towns lying a short distance “TO! 

off the line. At present they are confined to ponderous vehicles ees 

for dragging very heavy weights at slow speed—under rather co a 
restrictive clauses of an act passed in 1865. | whic 
; _ ramii 

` | and i 

Koen TA | pool 

< havir 

§1V. RISE OF THE GREAT COMPANIES. rg 

THE year 1830, as we have seen, demonstrated conclusively ee 
that steam traction on railways was a triumph; whereas a ‘i 
further period of six and thirty years has failed to develop ae eas 
commercial profit for steam on common roads. Sa. 


f o 
The unquestioned success of the Liverpool and Manchest! l iine 
Railway revived some of the projects of earlier years: TW? forr 


schemes which had been put forth for a railway from London t? Base 


throughout the whole distance. Had this original intention -be® | 
carried into -effect, there is great reason to believe that the 
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ld advantages which it offered would have more than compensated 
e for the additional cost involved in such a width of roadway. 
— Ultimately, however, a double line of rails was decided on, and 
tel) a bill brought before parliament and read a first time in 1832. 
is Being referred to a committee, it met with a most strenuous 
me opposition, notwithstanding which it passed the Commons, but 
eat was thrown out by the Lords. Two noblemen, whose estates lay 
iq near Watford, exerted all their powerful influence against it yand 
ing the company, for their unsuccessful attempt, were put to an 
al expense of £32,000. They carried their point in the next 
sed session at a total cost of £72,868. Mr R. Stephenson was 
engaged as engineer. ‘The original estimated cost was in round 
numbers 2,500,000: owing, however, to the unforeseen diffi- 
her  Culties, to the rise in the price of-iron from £9 to £14 per ton, 
and the-panic in commercial affairs in 1836, the actual cost 
amounted to £2,000,000 more. The line, 1124 miles in length, 
. was opened for the entire distance in 1838. In 1846 the name 
hen “of the line was changed to ‘London and North-Western, under 
| which it now (1866) includes a group of railways with extensive 
| ramifications—their united capital being at least 450,000,000, 
| and the length of line 1300 miles. 

| The Grand Junction line connecting Birmingham with Liver- 
| pool afforded a rare if not the only instance of a great railway 
_ having. been sanctioned by parliament without opposition. The 
bill was passed in 1833, and the line opened in 1837. The act 
for the Eastern Counties line (now transformed to Great Eastern) 
iwas obtained in 1836; a portion was opened in 1840; as far as 
Colchester in 1843; and the line through Cambridge to Bran- 
T a don in 1845. The act for the London and: South-Western 
passed in 1834—opened 1840: the South-Eastern in 1836— 

| opened 1844: the Brighton in 1837—opened 1841.: The short 
line to Blackwall was opened in 1840: the Great Northern, 


„formerly the London and York, in 1850. According to an act 
1 passed in 1844, the line from Chester to Holyhead was to be 
\ carried across the Menai Bridge, of which we shall have to 
ee more in full presently. A line from Edinburgh to Dalkeith, 
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worked by horses, was commenced if 1826, and opened; an a 
1831. Anact of parliament was passed in 1824 for the Mow Ordin 
land and Kirkintilloch Railway, a line of 10 miles, whichy, truck 
opened for traffic in October 1826. The line was laid o: | more 
by the late Mr Thomas Grainger, C.E. The Monkland Jņ dinar 
was worked by two locomotive engines built by Murdoch ai Un" 
Aitken of Glasgow, and worked at a pressure of 50 poung On ti 
This line proved such a success, that another in the neighbou to al 
hood, called the Ballochney Railway, was opened in 134 adop 
Then, followed the Glasgow and Garnkirk (now a part of th WI 
Caledonian line), opened in 1831; and the Wishaw an whict 
Coltness, &c. The next Scotch lines were the Dundee an peen 
Arbroath, the Arbroath and Forfar, Edinburgh and Glasgo one 
(opened 1842), Glasgow and Ayrshire (1843)—all of whid cy 
were carried out by Messrs Grainger and Miller of Edinburgi KA 
The Dublin and Kingstown was the first Irish line, opened i ee 
1834; acts for some others were obtained in 1836 and 1837. Gon 
The Great Western Railway was partially opened in 1838. of ti 
the expenses attending the parliamentary proceedings being aver 
less than £89,197. Other railways in connection with Uy. or 
system have been opened at various dates since. AS ™ the G 
country to be traversed presented favourable levels, Brunel, YA tende 
had been appointed engineer, recommended the adoption © keep 
a broad gauge, or width between the rails of seven feet. wi were 
WA exe eption of the Eastern Counties line, . where Braithwal and 1 
had laid the rails five feet apart, the gauge on the Birmingha® to the 
and all the principal lines then undertaken, was four feet eigi meme 
and a half inches. This gauge—perhaps without any specif night 
reason—had long been used in the mining districts : Stephen be loc 
adopted it on the Liverpool and Van line, and helband s 
it became the standard for other lines: not that opinion W throu, 
unanimous in its favour, for the Rennies ‘among others I befor 
declared in favour of five feet prior to 1830. Brunel cof messe 
sidered that with a seven-feet gauge he should be able to ins! panti 
smooth and steady motion; the bodies of the carriages WO” porch 
be between and not above the wheels, as on the narrow gave 


r 
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dè an arrangement, by the’ way, not now carried out in practice. 
ot’ Ordinary carriages and other vehicles might be conveyed on low 
iwe trucks without difficulty, owing to the increased width; and, 
|g; more than all, the locomotives would be adapted for extraor- 
Jẹ dinary developments of power. The increased expense excited 
w Murmurs and an inquiry, but without leading to any alteration. 
in On the Eastern Counties line the directors had found it necessary 
to abandon the five-feet gauge for the narrower one universally 
ga} adopted on lines with which they came into connection. 

Cth When in 1844 the line from Bristol to Gloucester was opened, 
which, by the influence of the Great Western Company, had 


an. : ki f 
ay been laid on the broad gauge, all the practical inconveniences of 
a ‘break of gauge’ were immediately felt. Travellers from Bristol 


shig O! Birmingham, compelled to pass with all their baggage from 
ugt one set of carriages to another, werg not slow to murmur and 

„ threaten; and at the latter-mentioned town a public meeting 
edi was held to remonstrate against a continuance of the interrup- 
T tion. This may be considered as the first move in the ‘battle 
184 of the gauges,’ which was fought with the spirit and pertinacity 
ng” ever excited by a desire for gain, or the hope of circumyenting 
h ty an opponent. . The territory lying between the two rival lines— 
s W the Great Western and the North-Western—was thé prize con- 
| wht tended for. Whichever obtained possession would be able to 
on € keep the other from any share in the traffic.,/ Active measures 
wit were taken on both sides; and troops of engineers, surveyors, 
hwat and levellers, taking possession of the ground, tasked themselves 
gha to the utmost to prepare their plans and specifications for the 
gh memorable goth of November 1845—that date, before mid- 
pecifi night of which the ‘standing orders’ required the documents to 
ens be lodged at the Board of Trade. Such a running, riding, driving 
hetand steaming, contrivance and circumvention, then took place 
n W throughout the length and breadth of the land as were never 
rs before heard of. As the evening closed in, messenger after 
1 cof messenger rushed into Parliament Street at headlong speed, 
insi" panting with excitement, and delivered his burden of papers and 
wo!" parchments into the custody of the government officials, “The 
uge <a cS 
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stir was universal, for similar documents had to be placed ing 

hands of every clerk of the peace of every parish across whiu une 
a railway had been projected? We quote from the Book; ee 
Days a few illustrations of this mad 3oth of November; he A 
country districts, as that day approached, and on the mo ranp 
ing of the day, coaches and four were in greater request tha ates 
even at race time, galloping at full speed to the nearest rail? pune 


station. On the Great Western Railway an express train the 
hired by the agents of one new scheme; the engine broke dot docu 
the train came to a stand-still at Maidenhead, and in this st! time 
was run into by another express train hired by the agents o! not | 
rival project ; the opposite party barely escaped with their live 'M 
but contrived to reach London at the last moment. Onti whic 
eventful Sunday (for it happened that November 3oth was om these 
Sunday in 1845) there were no fewer than ten of these expe £50 
trains on the Great Western and eighteen: on the Eastern Cou railw 
ties. One railway company was unable to deposit its plat othe. 
because another company surreptitiously bought, for a high st the 
twenty of the necessary sheets from the lithographic printer; av auth 
horses were killed in madly running about in search of) miss 
missing documents before the fraud was discovered. In soit, of tl 
cases the lithographic stones were stolen; and in one instat expe 
the printer was bribed by a large sum not to finish, in pojan J 
time, the plans for a rival line. One eminent house prow whic 
over four hundred lithographic printers from Belgium ; and ev Thei 
then, and with these, all the work ordered could not be tag cific 
cuted..... However executed, the problem was to get the and « 
documents to Whitehall before midnight on the goth of Nov 
ber. Two guineas a mile were in one instance paid for P% 
horses. One express train steamed up to London 118 mile; YA 
% hour and a half, nearly 80 miles an hour. An establis ol 
company having refused an express train to the promoters ogyrea 
rival line, the latter employed persons to get up 2 mock fW or 
cortége, and engage, an express train to convey it tO Lond? tes 
they did so, and the plans and sections came in the jars ya nya 
solicitors and surveyors as mourners!’ At the Board of 


it alo 
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nk the excitement became intense, as the evening of the 30th wore 
vis on. “One agent arrived while the clock was striking twelve, and 
ok _ was admitted. Soon afterwards a carriage with reeking horses 
SE drove up; three agents rushed out, and finding the door closed, 
nor yang furiously at the bell; no sooner did a policeman open the 
A door to say that the time was passed, than the agents threw their 
ile 


bundles of plans and sections through the half-opened door into 
W the hall; this was not permitted, Aad the policeman threw the 
lo, documents out into the street.’ The baffled agents had lost’ 
sti time by being at the mercy of a post-boy who did not or <yould 
sol. not know the nearest way from Bishopsgate station to Whitehall. 
lie ‘More than 1200 companies started in that year, one half of 
mth which registered their prospectuses. The capital represented by ` 
sol. these registered schemes amounted to the stupendous sum of 
xplé £560,000,000. As a result of the preliminary struggle, 600 
Cou railway bills were actually brought forward in 1846. Among 
plat other important matters, the gauge question was discussed, and 
, siZ the Great Western projects, after rigorous investigation, were 
ya authorised under certain conditions: at the same time a com- 
of) mission of scientific individuals was appointed to test the merits 
som, of the respective gauges. Many persons will remember the 
stant experiments made by Professor Barlow and the astronomer-royal 
prop] in January 1846—remarkable for the extraordinary velocity at 
rou Which the trial-trips on broad and narrow lines were made. 
dev’ Their report embraced the whole bearings of the question, the 
ye e difficulties of break of gauge were fully considered, adv antages 
the land disadvantages Dalenceds and although in some respects the 
ae | ‘broad gauge was to be preferred, they recommended that as the 
r po greater part of England was already laid with the 4 feet 84 gauge, 
niles 1t alone should be maintained ‘and permitted “in all public rail- 
plish Ways now under construction, or hereafter to be constructed in 
ss) Great Britain? The appearance of this report-kindled a lively 
nf Controversy ; the Board of Trade did not hold themselves bound 
ont by all the recommendations; and permission was eventually 
WAA given ‘to the Great Western Company to extend their broad 


J 


e T auge to Rugby, to Birmingham, and Wolverhampton ; also to 


i a 
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the whole south and west of their existing line from London: Ang 
Bristol, but:to be confined to those limits. Thus the questi: falliı 
was compromised, and scope allowed for an active competitiu as a 
which still exists between the two companies most interest! Gre 
although experience has at length taught them that more ist ap 
be gained by a friendly interchange of traffic than by a reckle = PMC 
+ duplication of unnecessary lines. a 


repa 
fectl 

27th 

ao ae. Con 

to | 

$V. ERA OF THE MENAI TUBULAR BRIDGE | ae 
BEFORE tracing the railway history of the last twenty yani | a 
will be desirable to notice somewhat fully the great advance! one 
the science and mechanism of construction made by the form a 
tion of the first Zubular bridge—the massive, costly, wholly-ong™ ye 
Britannia Bridge over the Menai Strait. 4) exig 
To know what the passage of the Menai used to be, We™® oht 


suppose a traveller going from London to Dublin at the beg l Duil 
ning of the present century. When the coach reached Bam seel 
it was driven down to the waters edge, where lay a lumber bric 
| old ferry-boat; and everybody dismounted and went on boM arc) 
i while the coachman, guard, and two or three porters unlow d eacl 
the vehicle, and followed with all the baggage and pate for 
Perhaps it rained or snowed, and perhaps a howling tem In 
added to the dismal effect of darkness—no matter; ther y mai 
no shelter. Fine weather or foul, from thirty to fifty mint gans 
were lost in this uncomfortable crossing. With the landing 4 soli 
the Anglesey side of the Menai, began a new series of det the 
while another coach was laden; and so on to Holyhead. the 
The Menai Strait, thus with difficulty crossed in those da for 
an arm of the sea, about twelve miles in length, and in Wi atta 
from a few hundred yards to two miles; it washes the west wro 
extremity of Caernarvonshire, and separates it from the islan 


a? 
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Anglesey. ‘The ‘tide rushes through twice a day, rising and 
falling about twenty feet, creating such eddies among the rocks 
as are dangerous to small vessels. When the union between 
Great Britain and Ireland was effected in 1801, numerous pro- 
jects for crossing this Strait were revived. Some proposed a 
bridge; others, a stone-mound, a sort of huge dam with arches 
in it; others, a tunnel underneath. The highway itself was 
repaired in the course of the next few years; but so imper- 
fectly, that some persons in Ireland being summoned on the 
27th of February 1810 to appear as witnesses in the House of 
Commons, it was considered a hardship that they were required 
to present themselves by the 8th of March. Telford was 
instructed to prepare designs for a bridge across the Menai 


| Strait, the want of which became every year more pressing. 


His first design was for a bridge of five arches at the Swilly 
Rocks; but he soon followed it by a second, with a single arch 
of 500 feet span, which offered less of obstruction to the naviga- 
tion, and had his decided preference. Ultimately, however, 
he recommended a suspension-bridge, as best suiting all the 
exigencies of the case. An act of parliament having been 
obtained in 1818, preparations were forthwith commenced, by 
building barracks to lodge the workmen and labourers, and 
seeking out for stone suitable for the work. The level of the 
bridge was planned to be 100 feet above the water, with four 
arches on the Anglesey side, and three on the Caernarvon side, 
each 65 feet high and 52 feet 6 inches span. The foundation 
for these and for the Caernarvon main pier was laid in 1820. 


| In 1822, the abutments and wing walls were completed; the 
"main piers above the roadway proceeded with, and the stones 
carefully fastened together by iron ties and bolts, thus giving 


solidity to the whole mass. The height of these towers from 


the roadway is 53 feet, and the distance between them across 
| the Strait 579 feet. Tunnels were excavated in the solid rock 


| for containing the mass¢s of iron to which the chains were to be 
"attached. The chains, sixteen in number, were formed of flat 
SS on bars, each 10 feet long, 34 inches wide, and x inch 
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thick. The next operation was the attaching of the vertical 
bearing-rods, and then the laying down a floor of three-inch des 
planks, coated with tar. The goth of January 1826 was the day 
of opening. At half-past one o'clock, the London mail-coachi 
passed across the estuary, at the level of roo feet above thi 
tideway which heretofore had presented a decisive obstruction, 
to travellers. The bridge has bravely defied wind and weather; 
even the tremendous hurricanes of 1838-39, which wrought 
much mischief on other bridges, did no other damage than 
disturb two or three of the suspension-rods. And there it stil 
hangs, notwithstanding its weight, presenting so light an appear: 
ance, that to a distant spectator its graceful curve, , suspended 
high in air, may seem the fabled bridge of the Mussulman. 
Long may it stand, to commemorate the name of 


‘Telford, who o'er the yale of Cambrian Dee, 
Aloft in air, at giddy height upborne, 
Carried his nayigable road, and hung, 
High over Menai’s Strait, the bending bridge !” 

We have noticed this beautiful bridge, which still attracts the 
admiration of all visitors to Bangor, somewhat fully, not because 1, 
lt is a railway bridge, but because of the later discussions whether ¢ 
it might be used as a railway bridge. The time soon arrived | 
when another system had grown up, and railways, stretching” 
their iron length north, east, west, and south, called into exist” 
ence structures which, for magnitude and purpose, far surpass 
all that had Previously been thought essential for safe and rapid 
travelling. If it was désirable to have quick communication” 

in 1825, it was not less so in 1845 ; there was the 
same barrier to Overpass in the one case as in the other—the | 
Menai Strait ; and from the commencement of the Chester andy 
olyhead line, a work of formidable engineering difficulties, they 
means of crossing became of primary importance. One % 
the first ideas was, to bring the railway on each: shore to the 
Suspension-bridge, and convey the passengers across from 0 | 
side to the other in light Carriages ; but who, in" these days 
impatient journeying, would have submitted to such a delay’ 


£ 
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Era of the Menai Tubular Bridge. 39 
tial —it would have seemed like going back to the old ferry. Some 


leal persons thought rails might be laid on the bridge itself; but 
d engineers soon decided that the structure was not suitable. The 
ach} company consulted Mr Robert Stephenson, who, after a survey 
tht of the locality, recommended the building of a bridge of two 
tion, arches, at a place about a mile from the suspension-bridge, 
her; towards Caernarvon, where a rock in the centre of the channel 
ught offered a good foundation for a pier; but the authorities, 
than keeping in view the importance of unobstructed navigation, 
stil would hear of no compromise; some other scheme had, there- 
ea fore, to be devised. Experience had shewn that hollow columns 
ded: are stronger than solid columns; hollow beams, than solid 
nan, beams, What, then, if a hollow iron beam could be made 
large enough for a train to pass through it, and laid across the 
Strait ? 

Daring as was the idea, men were found able and willing to 
undertake its realisation; and under Robert Stephenson’s direc- 
tion the experiments were commenced. The first step was to 

the determine the best form of hollow beam, or tube. The con- 
clusion ultimately arrived at was, that a rectangular tube, with a 


a K double top and bottom, partitioned into square cells or compart- 
vel Ments, was the form best adapted for the purpose ; and the works 
ning at the Menai Strait were begun in 1846 with an activity as fertile 
gjs- 2 eSources as vigorous in execution. ‘The Penmaen Quarries 
pasi | being laid under- contribution, a massive abutment rose on 
pid either shore, close to the water's edge, against which the railway 
Fe E embankments terminate. These abutments are 62 feet 6 inches 
el wide at their base, and taper gradually to 55 feet at the height 
f ee fixed for the resting-place of the tube—1o00 feet above high-water. 


_ At the extremity, the masonry is carried still higher, and finished 


d ; peti 
Er a to resemble a low square tower, with two large gateways in it, 
the | k E sess 13 1 
| of which receive the ends of the tubes looking out on the Strait. 
: ye The architecture is a combination of the Egyptian and Grecian 
ae styles—massive and light; and only by this adaptation is the 


i | erection saved from being an embodiment of ugliness. From 
SH the tower, a solid į parapet or wing wall extends the whole length 
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of the abutment, and finishes in a huge pedestal, on which res (Cho: 
a lion, reminding one of Egyptian monuments by its colosy the | 


size. The sculpture is truly lionlike, and though couchan Onn 
measures 25 feet 6 inches long, 12 feet 8 inches high, ando 


ito si 
proportionate breadth. A single paw measures more than 2 fee > move 
across; and the entire weight of the animal is 70 tons. Ther way 


are four of these lions; two at each extremity, looking down in 
silent majesty on the swift trains as they approach from the eas 
or the west. 

Let, us suppose the abutments finished: between them flows 
the sea with a width of nearly 1500 feet, and how is this to be 
crossed? The Britannia Rock stands midway, just visible a 
mid-tide ; it serves as a foundation for a tower, Still, the dis | 
tance is too great to be passed at a single stride, and two other 
towers were built, one between the centre and‘ each: abutment, 
by which the channel is divided into four spans, two of 460 feet 
and two of 230 feet. All the: towers are ‘of the same width.as 
the abutments, and each has two openings at the level of the | 
tube, corresponding to those left in the abutments. The” | 
Britannia Tower, so named from the rock on which it stands, 5 
221 feet 3 inches high, reckoning from its foundation, and 1914) 
feet 6 inches above high-water mark. The other two towers 2 
18 feet and the abutments 35 feet lower than this. | 

All this time the work of preparing the tubes had been pushed i 
forward with not less activity. The plan adopted was, © 
erect strong stages, supported by scaffolding, across the cont 
paratively short space of 230 feet between the abutments and | 
shore-towers on either side, on which those portions of the wA 


AA 


ie 
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Tesh Caernarvonshire shore, not far from the bridge, large enough for 
osl the purpose, 2200 feet in length, and nearly 39 feet in width. 
han, Qn this, at the proper distances, strong timbers were erected 
nd ti! to support the tubes; so that the workmen might be able to 
{et move about underneath them during their construction. A tram- 
“here way was laid down from end to end, to facilitate the transport 


Menai Tubular Bridge. 


ht 0 ; é ; 
tons Of materials; and when all the rivet- -making machines, punching- 


p the Machines, and shearing-machines were in full work, the place 

fect might have been deemed the head-quarters of all the smiths of 
yedi | a province. Two fire- -engines and large tanks of water were 
ifed ‘kept i in constant readiness in case of fire. A village with shops, 
, theme school, and a surgery sprang up; and the place became the 
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temporary abode of numerous artificers and labourers, witht might 
wives and families. as we 
The tubes are 472 feet long, 14 feet 8 inches extreme wi form. 
30 feet high at the end which rests on the Britannia Toy the ri 
and 27 feet at the other; the difference being made to gi the sl 
true parabolic curve to the top, while the bottom is stmig withir 
One of them was contracted for by Messrs Garforth of Duk the ri 
field; all the others were made by Mr Mare of Blackwall. T, runni: 
process and mode of their construction brought into ply lengtl 
considerable amount of ingenuity. The iron used is boi DYA 
plate; from 3-8ths to 3-4ths of an inch thick, from 21 to; that i 
inches ‘wide, and from 6 to 12 feet long—the largest, whi from 
were used for. the bottom, weighing 7 cwts. each. These vant inche 
plates were sorted, and passed under fhe punching-machixi the i 
which punched holes through them at the rate of fory yadi 
minute, as though iron were as soft as dough. When tee 
plates left the machines, they had a row of holes 3-4ths! 


. . . . W ni 
an inch diameter, and 4 inches apart, along each edge; # ee 
being laid side by side, “covering-plates,’ also punched, W may | 


placed over each joint, and the whole firmly riveted togellt st 
The nivets were all made on the spot, from #inch rodrot") ce 
which such a quantity was used as would measure 126 mM “iron, | 
N weigh about goo tons. A man and boy working at OM and b 

e machines could produce from 400 to 600 rivets per hou! The « 


The ‘sets’ of plates were afterwards lifted by a travet ress 


_ crane, and delivered over to the riveters who were building On 


tube. Two of these sons of Vulcan, wielding seven PW the 1: 
Stood in readiness on the outside; a third, FF cur 
armed with a thirty-pound hammer, lay i? “2,000 
S each had an attendant imp, in the shape of 2 nM blows 
Srimy-faced boy. The plates being held up, one of the Mask 
took a red-hot rivet from the furnace that stood close bys" tons, 
tossed it over to the inside, where it was picked up by ano? under 
boy, who dexterously thrusting it into the hole intended to? botton 
ceive it, the holder-up immediately held his long-handled ba”, here 
firmly against it, while the two on the outside, falling © 


inside; and 
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htt might and main, battered away until the rivet had got an outside 
as well as an inside head, which they ‘swaged’ into a true 
wë form. What their hammers had failed to do, was then done by 
Tow the rivets—namely, pulling the plates perfectly close together by 
gw the shrinking of the metal in cooling. The sides of the tubes, 
frag within and without, have a columnar appearance, produced by 
Duk the riveting on at regular distances of what is called T iron, 
_ J running from top to bottom both inside, and outside. These 
play lengths of T iron cover the joints of the plates, and are secured 
boi: by 2 double row of rivets. The top and bottom are cellulgr— 
to; that is, they are double, with compartments running lengthwise 
whi from one end to the other. The double top is a space of 21 
yar, ches high partitioned into eight square passages or ‘cells; 
ching the iron partitions, kept in place by the angle-iron, run from 
. end to end; and the whole being firmly riveted together, the 
y important object is realised—the greatest possible strength with 
;, the least possible weight. . The bottom of the tube has six cells 
MF only, put together in such a way as to resist the strain. Hence 
1 the larger plates in the bottom, so that the number of joints 
J gy be as few as possible. Besides all these precautions, thirty- 
BE Wix strong frames of cast iron are fitted inside, at regular dis- 
roth tances, throughout the entire length, and triangular plates of 
WA iron, called “gusset-pieces,’ are riveted in at the corners above 
onè and below, for the purpose of still further stiffening the tubes. 
oul The calculation now is, that the tubes will resist five times the 
vel pressure of the heaviest gale. 
ingt _ On the 5th March 1849, Mr Stephenson drove and clinched 
‘pm the last rivet. Never before had such a scene of riveting . 
d, “occurred in the world as these tubes exhibited; there were 
m 2,000,000 rivets altogether, and each required about a dozen 
DI” blows from ponderous hammers. Then came the formidable 
he M task of floating out the two great tubes, each weighing 1800 
by; “tons, to the middle of the Strait. First, eight docks were dug 
and “under each tube, large enough to receive a pontoon or flat- 
d t0" bottomed barge 98 feet long, 25 feet wide, and 11 feet deep. 
pam here was a barge for every dock, each one fitted with valves 


CC-0. Gurukul Kangri Collection, Haridwar. 


widened, and then from mouth to mouth among those Y 


Digitized By gene gea gotri Gyaan Kosha 
Kailways. 


44 


in the bottom, made to open or close at pleasure, and; 


pumps for the admission of water by the valves. Fach a 
introduced into its dock, the valves were opened, to preven}, torn. 
rising and falling of the barges with the tide until their seni ment 
were required. Powerful capstans were fixed on either shy derai 
at the foot of the towers, and some on the decks of thep put | 
toons; and buoys were moored across the channel, to sup rene 


the two miles of four-inch hawsers prepared for the hal: numi 
besides numerous ropes to serve as checks and guides du: Brita 
the operation. Each of the capstans had a superintend | arrar 
with a division of labourers under him, besides. sailors «this « 
carpenters who were to give their services in case of n in th 
Each pontoon had a numerous crew. Altogether, aboutt cable 
persons were engaged in the great operation. Ample stores were 
provided, too, of spare ropes, lines, hawsers, and all of enfe 
materials required for the movement and control of so unwe (resti 
a mass. The distance which the tube had to float was aë the 
1600 feet ; and as the various points of operation were far ap WOLS 
a system of flag-signals was organised. * 4 whe 

The news had gone abroad, that on the roth of June ih Thor 
the first tube would be floated ; and spectators came from f a 
quarters to witness the operation. At low-water, the valë MY 
the pontoons had all been shut, in readiness for the appro 
event. As the tide rose, the vessels rose with it, until © 
decks touched the bottom of the tube. At first no cheti Ke 
observed; but higher and higher swelled the stream, be" i 
up the great barges; a few inches more, and a small opt Bes 


ae r weg 
became visible between the iron and the wood; gradual Bice 


eu 


lun 

an by were spoken the words ‘She’s afloat!’ and of la 
mouth to mouth they went, spreading the gratifying intelli cylin 
snore a onlookers. The capstans were at once set 10". 9, ; 
Git y : Be rea tube moved away from the shore. . Steph p Weig 
ip nel and Locke as volunteer‘ lieutenants) convey” s fittir 
orders Dy movements of his arms; and they, exhibiting "ft a fo 


as agreed on beforehand, kept the huge bulk perfectly v 
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nds control in the most suitable positions. Now came a sore trial 
hk of the patience of all. Suddenly one of the capstans gave way, 
venil torn from its place by the great strain upon it, and the excite- 
seni ment of the men running round at the bars. This accident 
rst deranged the whole proceeding; and there was no alternative 
hep but to haul the tube back to its moorings. The attempt was 
sty renewed on the following» day, the zoth, and succeeded after 
hau: numberless difficulties. The tube was brought one end to the 
sdur Britannia Tower and one to the Anglesey Pier; and the 
tend: arrangements had been so nicely calculated, that the time for 
ors & this critical operation fell exactly at slack-water, when the pause 
f n in the tide-stream rendered the various evolutions easily practi- 
outé cable. Erelong the tide turned; the valves in the pontoons 
toret were opened, and their buoyancy diminishing as the water 
Il oj entered, they fell gradually with the stream, and left the tube 
nwie resting on a projecting shelf made to receive it near the base of 
asa) the piers. It was thus- left until August, while preparations | 
wap were made for the raising. It was already a bridge; but from 
where it lay near the ‘water, it had to be lifted up roo feet. 

nets Though but a part of the whole undertaking, this was in itself a 
from task requiring means and appliances of stupendous order. Let 
ala Any one imagine 1800 tons of iron lying in’a mass at the foot of 
‘ace an ordinary ‘church-tower, to be raised to the summit ! 

il For such an extraordinary weight, extraordinary means must 
“ect § be used, and yet the means appear small when compared with 
pet. the end to be accomplished. By the aid of three hydraulic 

en Presses, adequate in strength and dimensions to the enormous 

ually weight to be lifted, the tube was raised into its place. Two 
j i were placed side by side on the Britannia Tower. In these the 
il fy Plunger or ‘ram’ was eighteen inches diameter. The other was 


sige of lar ger dimensions—a very giant among hydraulic-presses ; the 
| cylinder was nearly 11 feet long, with sides 11 inches thick, and 
pher 20 inches diameter inside. It was cast all in one piece, and 
p weighed 17 tons, to which the weight of the, ram and other 


ey eye 
? a fittings added about 22 tons more. The water was forced in by 
a forty-horse steam-engine, through a hole not more than half an 
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inch in diameter; and so prodigious was the pressure, that} so a: 
an outlet been made, the fluid would have spouted upi thec 
height of 20,000 feet—theoretically, at least, in accordancey tube: 
hydrodynamic principles. Between the presses and the Me and 
was a height of 140 feet; the lifting-power was communie: fram 
through this space by means of massive chains, two of yi ment 
were made fast by their lower extremities to each end oft they 
tube, while the upper extremities were secured to a ‘ crosshe sum 
on the top of the rams. The steam-engines forced water intot diffe 
presses; slowly the rams rose, bearing up the chains andi the s 
tube, which hung far beneath. This was another amin. TI 


the zith of August. As the tube rose, beams and balks. dows 
timber were carefully built up beneath it, to afford suppor!’ 
case of accident. ‘The lifting was by a series of pumpings® © 
feet at a time. But a mishap occurred. * On the 17th, the pil ae 
up wall was thirty feet above the water, when suddenly thë- tl et 
was a crash, followed by a heavy fall. The great cylinder ih e. 
burst ; and the tube, no longer supported, fell, but only M y ets 
few inches, the timber-wall being there to receive it. That & tl 
iron, eleven inches thick, should have been burst by sudi ‘in th 
cause, furnishes a striking instance of the amazing Pressi atoe 
the water. In six weeks, a new cylinder was cast, after WH of 4) 
the lifting werit on, six feet a day, without further accident “insta 
the 13th of October it was up to the required level. TH an é 
e a immediately thrust across the 18689 heay 

> ese the tube finally rested. ym ELE 


The first tube being thus happily disposed of, a ci 


were forthwith commenced for pursuing the important W" thro: 
The floating and raising of the other three tubes Were W 
repetitions of what we have here described: the second WA, the 1 
up in December of the same year; the third in June, a0 Hit go 
fourth in August, 1850. The tubes, when in place, were UD 
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hath so as to form a ORR length from one side of the Strait to 
Pü the other; but to allow for the expansion and contraction of the 
cen tubes in hot and cold weather, there were 264 cast-iron rollers 
Ma and 132 gun-metal balls inserted beneath them, working in 
nics frames and channels; on these the great tubes have free move- 
fwi ment, and the phenomena of expansion and contraction which 
oft they exhibit are very remarkable. In the hottest part of the 
she; summer they are twelve inches longer than in the winter—a 
intot difference which, had they been fixed, would have thrown down 
amdi the solid ‘piers by a resistless alternating pull and thrust. 
ania The lifting of the second tube into its place in December 
its se 1849, established a communication between the two shores; 
Id, a and not to lose time, while the other portions of the works were 
ink advancing towards completion, preparations were at once made 
Wie “for running trains through the finished tube. Rails were laid 
alls down on longitudinal sleepers of pine, running from end to end 
_ of the tube; and as soon as the necessary fittings in the towers 
4 and at the abutments were perfected, a trial was made of the 
n strength of the tube. On the sth of March 1850, Mr Stephen- 
1 son, accompanied by his staff, left Bangor Station with a train of 
y three engines for the Britannia Bridge. They slowly entered 
the, tube, and coming to a pause in the centre of each span 
between the towers, the train was left standing for a time, to 
ony the effect of its weight. This was followed by a severer test, 
_ in the shape of twenty-four heavily Jaden ‘coal-trucks, making 
a altogether a load of 300 tons, which were drawn into the middle 
of the Caernarvon tube, and left ‘for two hours; even in this 
“instance the deflection was not more than 4- some of an inch— 
_ an amount too small for consideration. Afterwards a still 
ect" heavier’ train was sent through: to the twenty-four coal-trucks 
were attached as many more Jaden with coke, besides‘a number 
mtl of carriages containing about 800 passengers—all passed slowly 
t wo through, and the Britannia Bridge was opened. 
ere A Visitors to the Menai Strait, on mounting to the top of one of 
was’ the tubes for a survey of the Britannia Bridge, and the prospect 


avd t commands, find themselves on a long platform, nearly 15 feet 
> un 
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in width. Running parallel with it, at a distance of nine ka 
the other tube, the top of which presents a similar platio 
and as the lintels in the openings through the towers are} 
enough to be out of the way, it is possible to walk from ones- 
to the other without interruption. In the interior, a Pathwa; 
planks is laid throughout, and there is ample room to stand | 
either side during the passage of a train. A sombre ligh 
admitted through a series of circular holes, 4 inches diame 
which are pierced through the side-plates on one side ofi Wao 
tube, at intervals of 12 feet, and glazed with plate-glass. of th 
Compared with the suspension-bridge, the stone and iron tubul 
the Britannia Bridge are as 15 to 1. The entire length off with 
bridge, at the level of the railway, is 1841 feet, and of the tù vastn 
1513 feet; the total weight of iron is nearly 12,000 tons- Teact 
which the two tubes contain 9360 tons of wrought iron, 1 bega 
tons of cast iron, and 175 of permanent railway. In th sione 
fabrication, 186,000 separate pieces of iron are used, piet YC" 
with 7,000,000 holes, put together with more than 2,000, For 
rivets, and strengthened with 83 miles of angle iron. i 
masonry, including stone, brickwork, and rubble, there a e ; 
1,492,151 cubic feet, or 104,875 tons, all of which, number A 
2177 cargoes, was built up and finished in two years and, » 
months, The scaffolds were, in- themselves, marvels of | ane 
struction ; 175,000 cubic feet of timber were used in 1 


; mod. c jie: Th 
acion ; and adding that used for the platforms on which relati 
u i i ; 

es were built, the total, was 403,33 5 feet. For many Mion c 


the outlay in wages was #6000 a week; and the cost for Bing hi 
whole of the works more than BA656 cco! The develop™ kontin 
and formation of railways had called into existence means “other 

Telford built his suspension ™ aple c 
xpected difficulty occur, than © Taste 
und ready to overcome it. Th of thi 
seemed endowed with new ene ite 
Plates larger than ever before, ™ below 
] Tf a new tool or machine was nee® fell fr 
effect a certain purpose, it was always forthcoming—cré™ 


they 
mucl 


and no sooner did an une 
ingenious individual was fo 
manufacture, especially, 
and by producing rolled 
riveted tube possible. 


YA 
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fet the very necessity; and now these inventions all remain as so 
atf much gain to the power of handicraft. 
re by 
Mee 
hway 
tand. 
light § VI. RECENT HISTORY OF RAILWAYS. 
ame: 
oft Wuo can glance, without a sentiment of wonder, at the spread 

of the railway system in the last twenty years, since the Menai 
iron tubular bridge was first discussed? ‘The statistics connected 
ofi with the matter have become almost unmanageable for their 
etb vastness. After the spasmodic years 1845 and 1846, a dull 
ons- reaction marked 1847 and 1848; and then the excitement 
n, 10 ‘began again in 1849. According to the Report of the Commis- 4 
n tk Sloners of Railways for 1850, the additional lines opened in that 
pie year made the total for the United Kingdom 6621 miles. Up 
to December 1850 the lines authorised by parliament compre- 
hended 12,182 miles. The whole number of stations was 2030; 
5 the number of engines at work was 2436; the miles travelled 
mbano YE? 40,161,850, Or 110,333 per day ; the tons of coke burnt, 
ad 627,528, which had been produced from 896,466 tons of coal. 
go The whole number of passengers exceeded 60,000,000; and the 
te grand total cost of all the railways amounted to 220,000,000, 
cil The year 1851. presented fifty-nine new Acts of Parliament 
uc i relating to railways ; not, except in a few cases, for the construc- 
D, į tion of important new lines; but rather for amending and enlarg- 
f ‘Ing lines already sanctioned. The battle of the gauges was still 
op “continued, the North-Western and Great-Western fighting each 
uns a other at all points. The Great-Northern had become a formid- 
“able competitor to all its neighbours, abstracting traffic from the 
n S Eastern Counties, the Midland, and the N orth-Western by reason 
he Of the directness of its course. Many of the new lines opened 
neve’ brought very poor receipts, bringing down the averages much 
ma P low their former level, Thus the receipts per mile per week 
f “il ll from £66 in 1845 to £43 in 1850. ‘This was partly due to 
zi SD : 


000,0 
n. 


xa 
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the fact that passengers had begun to travel by third class m: ie 
and more largely, instead of paying second-class fare. In Iy Ge 
the last year before the compulsory Parliamentary trains, ù we 
third-class passengers were only 40 per cent. of the whig ae 
whereas in 1850 they were 52 per cent. Another cause: ite 


diminution in average receipts was the opening of many brant £13 
lines, which seldom pay so well as through or main lines. | per c 
was found, on comparing several preceding years with 1851, t T] 
the average charge for a ton of goods was just about equali num] 
mile to the average charge for a passenger. Two other stel | than 
averages were noticed—viz., that the average length of: many 
journeys did not depart far from seventeen miles, in any  tensi 
year; and the average fare two shillings. Another pot Farri 
ascertained pretty accurately in 1851, was the large amount’ Soutl 
` dead weight involved in most passenger trains. ‘If nine cari of th 
on a narrow-gauge line carried 190 passengers, it was calculi miles 
that 1440 cwts. were employed in carrying 288 cwts. A Gm exten 
Western express train often employed 1440 cwts. in drawing® forme 
182 ewts. So great is the pressure thus exerted on the } Some 
manent way, that it was calculated that one mile of double Ib, Liver 
on the broad guage had 400 loads of timber and 5000 cwts there 
iron to make a way stout enough to bear the burden. i jauthe 
Year after year the system: spread, with a rapidity which? loans 
‘need not study in detail. In 1852, there were 52 railway an sh 
passed; in 1853, they reached so high as 102 ; they fell tom the y 
in 1854, and to 77 in 1855.. In 1856 there were only 60 ard ; 
way acts; but they made a start upwards to $4 in 1857- T B 
escended a little to 75 in 1858; but rose to 105 in E Wai 
120 in 1860. The railways open for traffic in the United $ 
dom at the end of 1860 were 10,433 miles; they empld 
5801 locomotives, 15,076 passenger carriages, and 180) 
goods and mineral wagons. In round numbers, the 14 
carried 163 million passengers, 30 million tons of general 5 
chandise, 51 million tons of coal and other minerals, 12 ™ {s millic 
head of livestock. “The money received was 43,3099 H ach 
first-class passengers; £4,000,000 for second-class ; LAI 


, 
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i; for third-class; £250,000 for season tickets; 41,020,000 for 
$ luggage, parcels, horses, and dogs; £400,000 for mails; and 
7 


2" £14,700,000 for goods, minerals, and live-stock. The trains 


d= travelled 107,000,000 miles in the year. The total expenditure 
i for working, accidents, rates, taxes, duty, &c., amounted to 
ii 413,200,000, or 48 per cent. of the total receipts, leaving 52 
S$ per cent. for dividend on shares and interest on loans, 

it The extension of railways since 1860, as measured by the 
alt | number of Railway Acts passed, has been amazing: no fewer 


ste than 916 Railway Acts having been passed in ‘five years. And 
of many of these are for very costly undertakings—such as the ex- 
y tension of the Chatham and Dover Railway to Ludgate Hill and 
pE Faringdon Street, the formation of two grand termini for the 
unt’ South-Eastern at Cannon Street and Charing Cross, the bringing 
mag of the North London to Broad Street, the penetrating through 
ult miles of streets in London by the Metropolitan system, the 
Gri extension of the Great Eastern system to Liverpool Street, the 
go formation of a great terminus and dépôt for the Midland at 
e ff Somers Town, and the building of great central stations in 
Jet, Liverpool, Leeds, Carlisle, and elsewhere. In the year 1864, 
wis there were open for traffic 12,789 miles of railway. . The capital 

‘authorised was 390,000,000 in shares, and .£130,000,000 in 
icht loans; of which there had been raised and spent £ 319,000,000 
aya in shares, and £106,000,000 in loans, There were carried in 
| to! the year 28 million first-class passengers, 65 million second-class, 


yA g which the passengers paid fourteen millions, the goods and 
| fi, Minerals seventeen millions and a half, while parcels, mails, live- 
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_ Public. The placing of railways under the control of the 
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passenger carriages, and 212,916 wagons of all sorts—a m 


circun 
yellous rolling-stock, certainly, shewing how great wasi protec 
cartying-power of the companies. part c 


Although we cannot give the real figures for 1866, sufi: enable 
is known of the railway traffic of the United Kingdom tor twenty 
rant the estimate of 440,000,000 for the gross receipts of h  exceec 
year, earned upon 13,000 miles of line—exclusive of cet! the pr 
railways which are very little” more than colliery tramwy in 18. 
This is about £3000 per mile per annum. class < 
. Every one knows that the cost of obtaining: Railway Acs: placed 
Parliament is enormous; but none except those immedi luggag 
concemed are aware how truly formidable the amo to chi 
frequently is. If we take together the legal, engineering, x suitab 
parliamentary expenses, for services which are all irrespective: UVE 3 
the money paid for land or works, we come to astounding tol! MAY b 
In 1855, it was ascertained that 160 companies had spenti other 
this way a sum of money which, averaged equally among the Paid t 
would amount to £88,000 each. The speculative compat SORE. 
tend frightfully to increase these preliminary and often fut public 
expenses. The reckless endeavours of the South-Eastern oS 
the Chatham and Dover Companies, in 1864, 1865, and si Her : 
to obtain permission to make a new railway to Brighton, s, BR 
the opposition of the old Brighton Company to these endent poi 
cannot have involved much less than £200,000 legal Faa ol 
parliamentary expenses—a burden to be ultimately borne by i Hac 
travelling public. All admit that railway legislation 1 = 
ceptible of much amendment: there is no good reason © 
enormous expenses should be incurred in carrying a bill throi 


parliament—expenses injurious alike to the companies an 


of Trade in 1840 was a step, 


f ‘Tre but not far enough, in the 1 
direction. 


t The Board are empowered to forbid the open5 
any line which they may consider unsafe, and to compel 
alterations as public safety requires, particularly with respei 
bridges, viaducts, or crossings. They can order returns * fi 
accidents that take place, and institute inquiry accordit 
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™% circumstances. ‘Then, in 1844, an act was passed designed to 
È protect the public against the consequences of monopoly on the 
_ part of railway companies. By its provisions, government was 
dè enabled to revise the tolls and charges of any railway of which, 
w twenty-one years after the passing of the act, the profits should 
fh exceed ro per cent., and reduce them to this value, Further, for 
et: the protection and benefit of travellers, all companies sanctioned 
wy in 1844, or in any subsequent session, were to provide third- 
| class carriages, and the trains provided with such carriages were 

cs; placed under certain rules in regard to times, speed, stoppages, 
im luggage, &c. In certain cases the companies have been allowed 
nox to change some of these regulations for others, but not less 
„x suitable or efficient. As regards the fare the statute is impera- 
iwe tive; it is not to exceed a penny a mile (third class), though it 
tot] may be lower. No toll is levied on third-class fares, but on all 
ant; Other sums received for passenger traffic, 5 per cent. must be 
the Paid to government. The act also regulates the charges for the 
mi Conveyance of troops, police, and persons employed in the 
fy) public service, All companies are further bound to permit the 
, gxerection of an electric telegraph along their lines if required for 
sit Her Majesty’s service; and compensation for loss of life or 
i x injury while travelling is substituted for the law of deodand 
vor Which formerly prevailed. And lastly, paid inspectors are 
T appointed to see that the provisions of the act are duly enforced 
nye and obeyed. 


_ Had it not been for the regulations affecting third-class 

į passengers, that large section of the travelling community would, 
re may believe, have found themselves too often still riding in 

di open boxes, exposed to all weather, obliged to start at hours 
Be expressly chosen for their inconvenience, and delayed on the 
outney as might suit the humour of their carriers, Even-for 


P 
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“through” transit was also rendered difficult to those Who a fay 
the lowest fares. On some lines of railway—several even wi eS, 
had termini in London—open uncovered boxes were still w when 
as third-class carriages. These were at least bearable inf water 
warm weather; but in winter, or during cold rains or wil 181s 
an unsheltered journey became most painfully distressing. ( to th 
one or two other main lines leading directly from the mi sixty 
polis the third-class carriages were bad, and the second: traffic 
not much better; too low to allow passengers to sit upm tion « 
swith comfort, and with a single opening of fifteen or eights locon 
inches square on each side for all outlook and ventilation: the b 
though not to see the country made travelling more agreed: inside 
‘Competition, ‘has, however, done much towards amending the a spe 
grievances; and now it is felt that the best accommodat variec 
attracts most traffic. The Great Northern was the first off Won 
chief companies to set a praiseworthy example of what cat locon 
done with clean, convenient, and cheerful carriages; and o} an ho 
companies have seen the wisdom of. following in the © consy 
course. Still, however, much more is needed. | ia 
The locomotive was so beautiful an engine, even when Aa 
introduced on the Liverpool and Manchester Railway, that itho uTn: 
not undergone so many improveménts as some other pas | R 
the railway system. We must not believe, however, tha athi 
uniformity prevails so much in the working details 25 0 yi 
simple principles; the improvements in detail hav?” sieht 
immense. Stephenson’s prize-engine, the Locket, weighet ” 
tons: locomotives now weigh from 30 to 40 tons. s five y 
this mighty agent of travel had been improved, was first stl 
in the Great Exhibition of 1851, where at one side stood 4" 
of ponderous and magnificent locomotives, finished, thous í which 
huge, with the precision of a watch, and seeming formida” ustic 
their silence. The Liverpool, exhibited by the North-We the cc 
Company, was one of Crampton’s patent—that is, WE En 
driving-wheels at the rear instead of at the centre. Jt ‘p Const 
37 tons, and had a heating-surface of 2400 square feet 
Lord of the Isles, belonging to the Great Western Compa? 


' broad 
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a favourable specimen of the ordinary engines used on the 
broad-gauge lines. Its weight was 35 tons, that of the tender 
when loaded with a ton and a half of coke and 1600 gallons of 
water, 18 tons—altogether 53 tons; the heating-surface was 
1815 feet, with strength sufficient to bear a pressure of 120 lbs. 
.( to the inch. This engine is said to have drawn 120 tons at 
mt sixty miles an hour; the usual speed was, however, for goods 
dc traffic, twenty-nine miles an hour with go tons, and a consump- 
pig tion of 21 lbs. of coke to the mile. Besides these, there was a 
hte locomotive by Hawthorn, with improved springs, which -kept 
oni the bearing on the wheels at all times equal, a steam-chamber 
eat! inside instead of outside the boiler, and considered equal to 
rth a speed of eighty miles an hour. There have been many and 
lat’ varied improvements in the fifteen years since that great display. 
off Wonderful, indeed, are the capabilities of recently-constructed 
cant locomotives’; their velocity of at times seventy or eighty miles 
Jo} an hour may be increased when stronger materials or modes of 
, œ construction shall be discovered. A cannon-ball in its swiftest 
flight travels four times faster only than the seventy-miles-an-hour 
„n express train. The phenomena of passing objects observed 
tit during such rapid locomotion are most remarkable; the steam 
arts fills and leaves the cylinder twenty times in a second; twenty 
at times in a second the piston advances and returns, and the 
in? Outblow of steam sounds as a continuous whiz, so inappreciable 
, þe are the intervals between the rapid strokes. The driving-wheels, 
sedis eight feet in diameter, revolve five times in a second, and at 
powi every beating of a clock the mighty engine dashes over thirty- “ 
st five yards of ground | The establishment of underground rail- 
Fi, ape where engine smoke and products of combustion would 
yi grove a great nuisance, has led to the invention of locomotives 
earch will “consume their own smoke :’ the products of com- 
yep tion are carried into a spare tank beneath the engine; and 
iht the contaminated water in this tank is drawn off at intervals. 
3 Enlarged experience has improved the details of railway 
p construction, and has made available many aids and appliances 
of which the need had‘not been foreseen. The old ‘fish-bellied’ 


pea 
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rail has been discarded for one straight and heavier ; thirty 
pounds to the yard being too light for the increasing weigh 
traffic, seventy-five pounds to the yard is that now most in; 
Taking the miles of railway in round numbers at 13,009; 
weight of iron laid down in rails alone would thus amoun: 
7000 million lbs. ; in the manufacture of which, as well as off Fore 
iron chairs, switches, girders, and columns brought into use! avail 

railway constructions, thousands of hands have been employ; were { 
and the metallic branch of our national industry largely de of ma 
loped.” Steel rails are now used instead of iron, for very he us to. 
traffic. Balks of wood are found preferable to blocks of su Zra 
as sleepers; improved chairs, and the substitution of holly was 1 
wrought iron’ wedges for those of . compressed wood, facilit Short 

the laying, and increase the stability of the rails ; and in s quarte 
instances the rails are fixed to iron sleepers by a contra Omm 
that dispenses with the use of chairs or other intermede, Germ 
support. Signals, crossings, turn-tables, all are improved- phe 0) 


§ 


most instances substituting the simple for the complex. a 
Experiment has furnished data on which the frictional Ment 


atmospheric resistances to a train in motion may be calculi tc: 
and the most economical principles deduced. Many interes | 
facts have been brought to light illustrative of the laws a 
regulate weight at high velocities, and of those affecting 9% bes po: 
by departure from a true level. The chemist, too, has Ta Seas 
aid, in shewing how to remove, at stated intervals, the i 


A 3 ‘There 
tation deposited by the water on the inside of boilers, wher! 


5 1200 | 
accumulation would be a source of positive injury and lo? compl 
power. In short, ever 


gone, and is undergoin 


y part of the railway system bas ihe y 
$, Improvement. Borde 
comm 
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solt FOREIGN nations, as may readily be supposed, were eager to 
use! avail themselves of the wonderful advantages which railways 
plo: were found to confer on commerce and the social arrangements 
ydi of mankind. A glance at the chief ‘countries abroad will enable’ 
y ha us to see how far this has extended. S 
fse France. —Railways in France date from 1783, when a line 
hol was laid down at the Creusot Foundries, near Mont Cenis. 
cili Short lines were subsequently brought into operation in other 
nso: Quarters; but it was not until 1835 that the great movement was 
riya Commenced by the authorisation of the railway from Paris to St 
nede Germains, which was completed in 1837. In the following year 
ed- the Orleans line was undertaken by a company, whose resources 
proving unequal to the task, the government granted them a 
a) lease of ninety-nine years, with interest guaranteed at 4 per 
aylaecent, Other companies meanwhile were discussing other pro- 
sresifdects: the line from Paris to Rouen was opened in May 1843, 
ytiand shortly afterwards extended to Havre. More comprehensive 
, sz prcasures followed on the part of the government, by which they 
| ai Proposed-to form railways from the capital to all the frontiers of 
noc E rance, taking the principal towns and cities on the route. 
ne here were 1800 miles finished and in operation in 1851, and 
ps 1200 More in progress; railway communication was also nearly 
complete between several points on the English Channel and 
the Mediterranean at Marseilles; while by another main line 
Bordeaux and Bayonne were reached. The French railways 
commenced, and in great part open, in 1856, were computed at 
7140 miles. In 1866, the network is such as to bring most of 
the great towns into connection with Paris—Calais, Boulogne, 
Amiens, Dieppe, Havre; Rouen, Cherbourg, Caen, Rheims, 
Lille, Douai, Arras, St Omer, on the north; Chalons, Verdun, 
fetz, Nancy, Strasburg, Mulhause, Besangon, on the east; St 
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Malo, Brest, Nantes, Alençon, Orleans, Blois, Tours, Roc: 
Rochfort, Bordeaux, Bayonne, Pau, Angoulême, Limy 
Poitiers, on the west; Auxerre, Nevers, Dijon, Maçon, Iy 
Grenoble, Valence, Toulouse, Nice, Toulon, Marseilles, Avig 
Nismes, Montpellier, Narbonne, Perpignan, on the south—al: termir 
now placed in railway communication with the capital, interv 
‘Indirectly with each other. It was computed that at thea a hum 
1865 the French railways open for traffic extended tow Ge 
8470 miles. The amount received for traffic was ab fronti 
423,000,000, The French railways are mostly grouped wi throug 
six great systems or companies, known as the Northern, Eate from í 
Western, Southern, Orleans, and Lyons-Mediterranean. Tin the 
dividends are larger than on the average of English lines, to the 


Jurbis 
eighth 
capita 
what 


pense 
siding 
fut Speed, 


si I I851 
ee Portions of the lines were opened in 1836 5.2" Bout 
role System was complete by 1841. Besides the lines be iruct 


m8 the government, however, there are others underta ae was 
i - pitas T 

portant, panies, of which the Great Luxembourg is ° Ethe Le 

ae F * the route is from near Charleroi to Strasbue What 

140 miles. By the year 1856, the length ae, for thi 


and constructing reached 1120 miles, In 1866, the ne" miles 


almost as close and intricate as that in our own COW gay, t 
Lancashire and Yorkshire, so proximate are the busy towns ;Colog 
villages. Ostend, Bruges, Ghent, Brussels, Termonde, VC burg ; 
Antwerp, Tournay, Courtray, Tourcoing ‘Quiveron, J ent every 
Mons, Charleroi, Namur, Louvain, EG Verviers, 
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th Jurbise, Luxembourg, Nivelles—all within an area less than one- , 
iM, eighth that of Great Britain. We may mention Brussels, the 
In capital of Belgium, as being among the few cities which have 
Vig what may be called a metropolitan line extending from the 
il; terminus of one company to that of another, and accommodating 
ae intervening streets and districts of the town. It is analogous on 
l a humble scale to the Underground Railway in London. 
) hi Germany. —Germany early permitted railways to cross her 
ah frontiers, and soon numerous lines were stretching far and wide 
dwi throughout the empire. The traveller may now journey by rail 
Base from Ostend or Antwerp, Rotterdam or Hamburg, to the ports 
Tin the Baltic—to Posen, Warsaw, or Vienna, or from the Baltic 
, to the Adriatic at Trieste. Once at Ostend, he will find an iron 
in 18; highway to Berlin or Basle, Prague, Munich, or Pesth, from 
. Thence a line stretches onward to Belgrade on the Turkish 
d fv, frontier. In short, a glance at the railway map of the continent 
foni Will serve to shew how town to town and country to country are 
ctin, linked together from one end of Europe to the other ; and still 
fp new lines are projected. In Germany the natural level of the 
ta soil is followed as much as possible, in order to avoid the ex- 
ev pense of cuttings, embankments, or viaducts; single lines with 
aso Sidings, and fom four to five trains daily,’ A a slow rate of 
fu Speed, are found sufficient for the traffic; and the scale of fares 
inve tS low. The number of miles of railway open in Germany in 
1851 was 4500; the cost had then been £13,000 per mile, - 
“pale about half that of the French lines. By 1856, the length con- 
ake p structed and constructing—taking Germany in its widest sense 
| mo was compatedg at no less than 8080 miles; including, however, 
si ah Lombardo-Venetian lines, which geographically are in Italy. 
hat the length has augmented to in 1866 it is difficult to say; 
or there is much confusion between German miles and English 
ve Miles in. the lengths attributed to German railways. Suffice to 
e Si that from Lemberg and Gross Wardein in the east to 
Cm ogne and Strasburg in the west, from Konigsberg and Ham- 
sph oe in the,north to Botzen and Trieste in the south, almost 
y ery Prussian, German, and Austrian town of. any note is 
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accommodated with railways. The war of 1866 will pet 
change the current acceptation of the word ‘ German 3 bt knowr 
railways will remain, let the designations be what they may, Boiler 

Russia.—In Russia a vast system of railways is beings Zoi 
out at the expense of the state. A line of 400 miles com near | 

Petersburg with Moscow, and another of 700 miles with Was of rail 
From Warsaw to Cracow a line of 168 miles is opened; m. to the 
goods-line of 105 miles, worked by horses, from the Don ty; miles, 
Wolga. There is also a short line extending a few m TOUS, : 
from. St Petersburg, chiefly for pleasure traffic, besides other such ; 
Southern Russia from Kiev to Odessa, and in other direct dam, 

. The journey from St Petersburg to Trieste is remarkable! °° 1 
its length, and interesting in the rapid change of latitude wË Hano 
it will effect. Leaving the Russian metropolis shivering W | 
intense frost, the traveller finds himself in the short spat 
three days transported to the sunny shores of the Adi Schaf 
The 400 miles from St Petersburg to Moscow take 24 hf Claru 
by ordinary train; the 700 miles to Warsaw require 35 I Bad | 

the 560 miles to the Prussian frontier on the road to’ Berlin 

hours; and then the further distance to the principal Pas) yg, 

German, and Austrian cities render the < through’ journeys IA ith 
dadane affairs—such, indeed, as could be understood wT urin 
vast regions of America, but not in England. The” f branc 
Russia Railway Company, with a ca pital of 24,008 comp 
guaranteed 5 per cent. by the state, executes most of the Jine despit 

Sweden and Denmark.—The Scandinavian kingdoms _ States 
OU effected very much in the construction of railways; DM” the K 
ae advancing, Sweden and Norway have more difficillt® portio 
contend with in this matter than Denmark, on account 0 ‘great 
Opstnrctions furnished by mountains and ives The yer" 3 ues 
akon iy Sig Hoitein Raa, 10 rn 

Flensburg, to Hadesi Ses Sai WA a usa 

; 2 Cersleben ; the Copenhagen and Corso% “Pia, 
way; and other lines from Cop “i rail, p 


z hu 
: openhagen to Elsinore, A% 
Skiva, Trondjem to Heimdal and ae SA to I Veror 
J 


troma and Kongsvinger, Stockholm to Malmo, and $ 


betwe 


Alps : 
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pet between towns and villages, the very names of which are hardly 
by known in England. The war of 1865 robbed Denmark of some 
ay, of her best railways in Schleswig-Holstein. 
‘a Holland.—Holland is so flat a country, and the towns are so 
‘om near together, that there were many temptations for a network 
War of railways. The railways are, in fact, very numerous, relatively 
ym to the area of the country. In 1856, the length was only 210 
n ty; miles, constructed and constructing ; but now they are so nume- 
wm rous, as to link together nearly all the towns worthy of note— 
thes Such as the Hague, Dort, Breda, Rotterdam, Haarlem, Amster- 
recit dam, Utrecht, Arnheim, and Nymegen ; while other railways 
able te in progress in various directions, crossing the frontiers to 
le yy Hanover, Prussia, and Belgium. ? 
z Switzerland —This small republic, bravely confronting her 
pace Own mountains, claimed credit for 200 miles of railway in 1856. 
Ada? She has added to the length since, by connecting Basle, 
| he Schaffhausen, Constance, Brugg, Zurich, Lucerne, St Gall, 
. Glarus, Zug, Berne, Thun, Freiburg, Geneva, and Martigny ; 
: in 204 bold projects are under consideration for crossing the 
o Alps at one or two favourable points. 
no Ztaly.—The garden of Southern Europe is making progress 
eyst with railways. A line. from Venice to Milan, another from 
d M Turin to Genoa, and a third from Leghorn to Florence, with 
cca branches to other towns in Tuscany, made up the list so far as 
000" completed in 1851; but the subsequent period of fifteen years— 
e Jiné despite the uncommercial, unprogressive tendency of the Papal 
ms "States—has witnessed considerable advance. The formation of 
but" the Kingdom of Italy in 1860, by the transfer of so large a 
ulti Portion of territory to the rule of Victor Emmanuel, has given a 
to _Breat impetus to the construction -of railways in that beautiful 
eat but so long misgoverned country. . About 1320 miles were 
1 i WA or under construction in 1856. At present, the great 
ng, “Cities are rapidly becoming linked together by railways. From 
musa, near Mont Cenis, to Venice, there is a continuous 
rh rail, passing through Turin, Magenta, Milan, Bergamo, Brescia, 
to H crona, and Vicenza, with eight or nine small branches out 
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northward towards Switzerland and the Tyrol. Turin alog Tren 
off lines to Pinerolo, Cuneo, Fossano, Genoa, Alessandra trains 
Pavia. Then, Milan isa starting-point for a grand Po 
extending through Lodi, Piacenza, Parma, Modena, Bol penin 
Ravenna, Rimini, Ancona, and Trani to Otranto, at the; from 
‘heel of the boot.’ On the western side of the peninsula? Evora 
are continuous lines of rail carrying the passenger on ai and t 
to Spezzia, Lucca, Pistoja, Pisa, Leghorn, Florence, Sie has b 
Rome, Capua, and Naples. What names these are, sugg: betwe 
of so much historical and artistic association! When ther Lisbo 
transfer (1866) of Venetia from Austria’ to Italy has poi Gre 
its full results, railway extension will doubtless be f tracte 
among them. The islands westward of Italy, such as Cos Search 
Sardinia, and Sicily, have hardly yet entered upon the rai ful att 
system. ; to ach 
Spain—In the Spanish peninsula there were in 1851¢ Tu 
two railways, one of 18 miles from Barcelona to Mi OPS: | 
another, 45 miles, from Madrid to Aranjuez: The latte ‘ 
‘ inaugurated’ with the ceremony of “blessing the engine k 7 
the cardinal archbishop of Toledo, in presence of the om ime 
Cortes, distinguished attendants on royalty, troops and - ami 

diers, and three miles of spectators. There are four classe < 
camiages, the cheapest being without seats, and in which A om ¢ 
gers are allowed to carry a burden on their head without add A s 
Contra ae y ion portion was actually open 7y Alexa 
backward A z en etresot mates or we oe ya piles. 
‘credit one pears SUSE opa a. Se 
"Aer railways as they exist in 1866. There “* Algeti 


open extending from Madrid to Saragossa ; from Sarg iished 


Barcelona ; from Saragossa to Bilbao ; from the French F roug 
near Biarritz, ; ! 


to Palencia; from Madrid through Valla® Cape ' 

Santander ; from Palencia to Leon ; from Olmedo tO Eas 

from Madrid to Alicante; from Castillon to Albaceté by “th 

Cadiz to Seville and Cordova, and several smaller P? 

Other railways are in course of construction, to t 
ti 
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%& French and Portuguese frontiers at additional points. Two 
In, trains a day suffice for the traffic on most of the’lines. 
wil Portugal—The western and smaller of the two states of the 
Bol, peninsula has only a limited amount of railway. There are lines 
the: from Lisbon through Coimbra to Oporto, from Lisbon through 
uzt Evora to Beja, from Lisbon to the Spanish frontier near Badajoz, 
ai and two or three of slighter importance; and the year 1866 
Sit has been marked by the completion of a continuous railway , 
uggs between the Spanish and Portuguese capitals, Madrid and 
ier Lisbon, 2 
prod: Greece.—The once classical Greece has been:too much dis- 
e fe tracted with the pulling down and setting up of kings, with the 
Cos Searching for brigands among the mountains, and with unsuccess- 
> yaki ful attempts to restore her damaged financial credit, to be able 
to achieve anything in railway enterprise. 
HE Turkey —The Danube and Black Sea Railway, about 40 miles 
Mar long, extends from Kustendje to Tchernavoda, in Bulgaria ; it 
aitericuts off an immense detour near the mouth of the Danube, 
sine thereby shortening’ considerably the time of travel from Vienna 
“oun, and Pesth to Constantinople. ‘The Danube steamers touch in 
f pgconnection with the trains at Tchernavoda, and the Odessa 
jassstcamers at Kustendje. This railway is in European Turkey. 
h us Another, the Ottoman Railway, is in Asiatic Turkey ; it extends 
J jwt o™ Smyrna to Kos Bonnar, a distance of about 40 miles. 
xt Africa —The vast continent of Africa presents only three bits 
7 Jof railway. The first of these is the Egyptian Railway, from 
E Alexandria to Cairo—130 miles—and then onward to Suez—go 
1” miles. We shall have occasion to speak of this railway again 
ve jin connection with the ‘Overland Route.” The second is the 
TA Igetine Railway, a small affair, which the French have estab- 
YA T ae in their African colony j 1t extends from Algiers to Bildah, 
ji i rough Boufarik. The third is a small length of railway near 
a® Cape Town, in the Cape of Good Hope. 


Last Lndies.—India is benefiting in a most important degree 
4 Hi the construction of railways. Not only are productive 
m bours encouraged, commercial transactions facilitated, the 
a 
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movement of armies cheapened, and postal communicatio Au 
quickened ; but the peculiar habits of the Hindus and Muss towns 
mans are gradually undergoing changes which will remove some | the th 


of the barriers between the natives and Europeans. The la lines 
East India Company began a system of guaranteeing 5 per cent gonst 
interest or dividend on all the capital spent on the railways from 
with certain clearly defined obligations and conditions. Th which 
system having been found to work well, the imperial govem Un 
ment of India are continuing it. The vast country is becom Scene 
penetrated in every direction. The East Indian, the Bomby Engla 
and Central India, the Calcutta and South-Eastern, the Easten un 
Bengal, the Great Indian Peninsular, the Great Southern c| ae 
India, the Madras, the Punjaub, the Scinde—all these at’ Fe 
distinct railway companies, in some instances controlling YA eo. 
lengths of, line. When the several systems are completed a 


nearly all the great cities of India will- be connected wi Huds 
rail—Madras, Seringapatam, Calcutta, Patna, Benares, A ye 
habad, Nagpoor, Hyderabad, Agra, Delhi, Lahore, Mooltan " reals 
Kurrachee, Bombay, &c.—from the mouths’ of the Ganges 

to those of the Indus, From Calcutta to Delhi alone thet 
is an unbroken line more than a thousand miles in length 
One railway company, the Bombay and Central India, havi 
introduced a novelty in passenger carriages to which we hay 
no parallel; viz., a carriage zwo stories high, like a two-stor! 
cottage. They are constructed to hold a hundred and tweni 
passengers each, seventy on the lower story and fifty on th 
upper. By the mode of construction adopted, the weight an 
cost of the double carriage are léss than of the ordinary camias 
although more capacious in the ratio of twelve to seven. By 
little lessening of height in each story, the new carriages Fi 
only twenty-one inches higher than the old single-storied kini 
They are only third-class carriages which are thus treated ; ™ 
as third-class passengers form nineteen-twentieths of all EN 
passengers on the line, it is fortunate that a change which P mence 
economical to the company is: decidedly relished by the nat 
who greatly favour the upper story of these carriages. 
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Australia.—“ Young Australia’ has begun to link her principal 
towns by rail. In Victoria, New South Wales, and Queensland, 
the three capitals—Melbourne, Sydney, and Brisbane—send out 
lines to some of the other towns; and others are in course of 
construction. None of the lines, however, as yet penetrate far 
from the coast ; partly on account of the expense of construction, 
which is large. They are mostly government lines, 

United States.—Crossing the Atlantic, we find a wonderful 
scene of railway activity. The outburst of railway enterprise in 
England excited a similar spirit in America. A short line of 
four miles from the stone quarries at Quincy to Boston had been 
constructed in 1827, and in 1829 several miles of the Baltimore 
and Ohio Railway were completed. Locomotive power was 
first introduced at Lackawannack, in 1828, on the line which con- 
nected the Delaware and Hudson canals, In 1830, Mr Redfield 
|| proposed the construction of a ‘ great western railway,’ from the 
|) Hudson to the Mississippi river, a distance of 1000 miles. This 
| Was a magnificent project for that day, and has since been 

realised, by a series of lines stretching across the whole region. 
The Albany and Schenectady line, sixteen miles in length, was 
he first made in the state of New York ; it was opened in 1833 
with locomotive power. There were 1500 miles of railway in 
that state alone in 1851, and gooo miles in the United States 
altogether, which had cost -£60,000,000. The length in 1853 
|) Was no less than 14,500 miles. 

Ra. May convention, attended by 465 delegates, YA held 3 
ous in 1849, to discuss the preliminaries 0! 2 see 

“ [| tunk-line from the Mississippi to California. This project was 
e put forward in another form bae vR 
ie ae if Congress would grant a pee ree eee, 
Hi a own the line, with funds raised by the sale 0 hardly voit 
y oe This was a grand scheme ; ance P ie ate 
ee Aa that American enterprise wili stop oe Mormons com 
Taed ne Rocky Mountains. Meantime Be tom the Salt 
ats in a Wooden railway, to cross their termtory . 

the hill country and to the sea-coast. 
E 
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In 1855 it was computed that 17,500 miles of railway wer profit 
open for traffic in the United States. In 1866 the network js seta 
nothing less than wonderful in extent. From Mitford in the | enter 
stateof Maine, where the United States system begins, theres have í 
a chain of unbroken links all down the Atlantic sea-board to att 
Florida. Then along the northern boundary of the States, the 
railways border the St Lawrence and the great lakes very closely, 
in the states of New York, Pennsylvania, Ohio, Michigan, 

Indiana, and Wisconsin, to the mighty Mississippi. Then, along 

the-course of the Missouri and Mississippi, and in the sever § VI 
states and territories of Minnesota, Iowa, Missouri, Illinois 

Arkansas, Mississippi, Texas, and Louisiana, the locomotir) Tue | 
whistles where the .fur-hunter reigned supreme a few years agì} twenty 
At the beginning of 1866 there were no less than 470° railw} greate 
stations in the United States and Canada. The nearest approac}, betwe 
yet made to the mighty Rocky Mountains is by the St Louis ai} tunnel 


Kansas line, opened in September 1865—the first section 0|) their s 
what is called the Great Pacific Railway, destined one day, ™ one of 
doubt, to cross the Rocky Mountains and reach California. | across 
British America —British America has not advanced so rapid) of Ita 
in these matters as could be wished. There-have been conflictiny begin: 
interests in the various colonies of Canada, New Brunswick, Noy The 
Scotia, and Newfoundland ; there has been a disinclination 00" minds 
part of the Hudson’s Bay Company to encourage railways inthey 1 is t 
immense territory ; and there has been in general: less comme! worke 
activity than in the republic immediately adjoining. >: on 
Quebec and Montreal are connected with the great Cana | Positic 
Jakes,‘and with the United States by rail; and some of Üj difficn 
other colonies have effected a littla The chief company, Y fat 
í Grand Trunk of Canada,’ has financially been very unfortun) Systen 
It, must be credited, however, with the construction of # p 
most stupendous railway bridge in the world—the Vidor) Would 
pridge, over the St Lawrence at Montreal. Of this splene 
work we shall speak in another section. ` a 
South America.—There is a short railway across the 1st 
of Panama, from the Atlantic to the Pacific; perhaps. the 
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profitable railway in the world. In the West Indies there are 
a few short lines, in Cuba, Jamaica, Demerara, &c. Brazil has 
entered to some extent on the construction of railways, and so 
have Chili and Peru; but the whole of South America has not 
done so much as some of the smallest European states, 


§ VIII. GRAND ALPINE RAILWAYS: MONT CENIS. 


THE greatest railway works on which engineers were engaged 
twenty years ago were those of the Britannia Bridge. The 
greatest in the present day are on the mountain border-land 
between France and Italy. What with the unprecedented 
tunnel through the mountains, and the rails about to climb over 
their summit, we may well consider the AZont Cenis Railway as 
one of the wonders of the world. This work, effecting a passage 
| across the Alps, will connect the railways of France with those 
idl) of Italy. There will be a tunnel of unprecedented length, 
6 beginning at Fourneaux and ending at Bardonnéche. 

The idea of a tunnel through the Alps had long occupied the 
minds of engineers and statesmen both in France and Italy ; but 
it is to the latter country that we must give the credit of having 
Worked the idea into a practical shape. To pierce a tunnel 
seven miles long, by ordinary means, through hard rock, in a 
Position where vertical shafts were out of the question, would be 
difficult, if ndt impossible. It was evident that if the project 
of 2 tunnel through the Alps was ever to be realised, some new 
System of mining must be adopted, by means of which a rapid 
1 d perfect method of ventilation could be insured, and which 
Would greatly exceed the amount of work usually performed in f 
“OY given time by the system hitherto adopted in uhai 8 
through hard rock. Accordingly, early in 1857, at St Fier 
po d'Arena, near Genoa, experiments were undertaken pao 
> WHSOvermnment commission, to examine a project for a perforating 
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d by Messrs Grandis, Grattoni, and Sommeill; 
This machine was to be worked by mea 
of air, highly compressed; which compressed air, after performin, , 

A its work, would be an available source of ventilation. Thes 
i experiments placed so beyond doubt the practicability of th 
system, that the law permitting the construction of the tung 
was. speedily promulgated. Fourneaux was but a collection d 
mountain-huts, containing about four hundred inhabitant 
` without means of supporting the wants of any increase 0 
population. Nor was the case very different at Bardonnéche: 
small Alpine village, situated at more than 4225 feet above th 
level of the sea, and populated by about one thousand inh 
tants. The task of bringing together large numbers of work | 
and their competent directing staff, must therefore necessarily 1 

a dificult one. The machinery had to be transported throug | 

a country abounding in difficulties ; and unexpected failures Bi 

some parts of it often threatened to prove insurmountable. 

The first important work undertaken was the setting oul? 
the centre line of the proposed tunnel. ‘Tt was necessary first ty 
fix on the summit of the mountain a number of points, 04y 
direct line, which should denote the rotite to be taken; secon 
to determine the exact distance between these two ends; # 
thirdly, to know the precise difference of level between the 54 
points. The line thus approximately determined, it was net 
sary to fix'three principal observatories—one on the high 
point of the mountain, perpendicularly over the axis 0 
tunnel; and the other two in a line with each entrance, in 
a manner that, from the centre observatory, both the of 
could be observed. At the southern end the observatory 
be established at a point not very far from the mouth 0. 
tunnel ; but towards the north the observatory had to be @ 

pie a considerable distance beyond the entrance of the tl 
oe e three points remain as a check for those intervenins i, 
F a 
aya 5 . _Contemporaneously was under 
careful levelling between the two ends, and pench-maris 


engine, propose 
for rapid tunnelling. 
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iel established at intervals along the whole line. All the data 
nem necessary for an exact profile of the work were now obtained. 
miny The exact length of the future tunnel was found to be about 
Thes seven and a half English miles; and the difference of level 


of tl, between the two mouths 780 feet, the southern or Bardonnéche 
unnd end being the highest. Instead of making a single gradient 


on uu from Bardonnéche down to Fourneaux of about one in fifty, two 
i 


‘tani gradients were made, each inclining towards the respective 
se (|, mouths, 


chet In the interval between the end of 1857 and that of 1858, 
yet many important works had been pushed forward. At Bardon- 
inh nêche, bridges and roads had been constructed for facilitating 
| the transport of the heavy machinery. Houses for the accom- 
modation of the workmen had been rapidly springing up, 
together with vast edifices for the various magazines and offices. . 
The canal, more than 14 mile in length, for conveying water to 
the air-compressing machines, was constructed, and the little 
Alpine village had become the centre of life and activity. At 
Fourneaux, works of a similar character had’ been put in motion. 

In June 1859, the erection of the compressing machinery was 

commenced at Bardonnéche ; but it was not before November 

1860 that five compressors were successfully and satisfactorily 

at work. In January 1861, the boring-engine was introduced 

for the first time into the tunnel. Very little useful result was, 

however, obtained for a long and anxious period, beyond con- 

tinually exposing defects in the perforators. Actual practice 

forced into daylight numberless little defects which. theory only 
too easily overlooks; but there was no lack of perseverance and 
Ingenuity on the part of the directing engineers. In May 1861, 
it was considered necessary to construct a large reservoir on the 
flank of the mountain, to act as a deposit for the impurities 
Contained in the water, which often caused serious inconvenience 
in the compressors. In the whole of the first year, 1861, the 
|. advance made was but eighteen inches per day of twenty-four 
hours, an amount less than might have been done by manual 
labour in the same time. In 1862, however, the advance made 
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was raised to three feet nine inches per day. In 1863, the} Alo 
length done (always referring to the south or Bardonnéche end 


was raised to above 1300 feet. At the Fourneaux or northen | a 
end—owing to increased difficulties peculiar to the locality; the 
perforation of the gallery was much,delayed. A totally differen!) to 
system of mechanism for the compression of air was necesi|| pre: 
tated; and it was not before January 1863 that the bong) exe 
machine was in successful operation on this side. In Septembe | 84 
1864 were completed ‘in all rather over 3960 feet of tunnel!) con 
Basing our calculation on this rate alone, we may look forward) stez 
to the opening of the Mont Cenis Tunnel at about the yea), of s 
187s. The directing engineers are, however, of opinion thi), axis 
this period may be considerably reduced, unless some unlooket; a si 
for obstacles are met with. | the 


In using the machines, a perfect ventilation of the tunnel A A 
been secured by the compressed air escaping from the exhaust 
of the boring-engines; or by jets of air expressly impinged into) req 
the lower end of the gallery to clear out rapidly the smoke ant cor 
vapour formed by the explosion of the mine. 
Besides the great tunnel itself, the works beyond its southen 4 
or Italian end are -exceedingly formidable, and will tax the klg eq 
of the engineer as much as any road yet attempted. Its toil air 
length, from Susa to the mouth of the Mont Cenis Tunnel, will) lea 
be about 24 miles; and. the difference of level between thes}, Tec 
two points is about 2500 feet. There will be three funnels a 
importance, three others of lesser dimensions, and twelve ot 
small tunnels. The total length of tunnel on these 24 miles? 
“railway will be nearly 21,000 feet, or about 4° miles—just cont 
sixth of the whole line: There will also be several examples © 
bridges and retaining walls of unusual dimensions. 
The works being carried on at Bardonnéche are on 2 lars! 
cale than at Modane. There are, near this Bardonnéche ai 
Tro mases in a direct line one with the other—one situated A air 
E foot of a steep ascent, and the other at about 70 oF 8° ah the 


ne . . 3 iy ;. 
ove it, on the side of the mountain. These two houses 219 E wi 
ever, but ove, being joined by ten rows of inclined’ archi? 
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ths} Along the summit of each row of arches is a’large iron pipe, 
en)’ more than a foot in diameter. These ten pipes, inclined at 


hen | an angle of about forty-five degrees, come out of the side of 
—ttt{ the upper house, enter the side of the lower house, and serve 
ett) to conduct the water from the reservoir above to the air-com- 
cei | pressing machinery, which is arranged in the house below, 
ating.) exerting on this machinery the pressure of a column of water 
mbal) 84 feet 6 inches in height. In the compression-room are ten 
md compréssing-machines, and two machines like a couple of small 
wati) steam-engines, only they are worked by compressed air instead 
ye!) of steam. Each of these imparts a rotary motion to a horizontal 
1 tht!) axis extending along the whole length of the room, on which are 
a series of cams, which regulate the movements of the valves of 
| the great compressors. The whole arrangement is very elaborate. 
| his A descending column of water compresses air to a power: of 
chausi) six atmospheres ; this compressed air sets in action the air 
dint) required; the rotating shafts act on the valves of the great 
e ani, compressors; and the compressors work the boring-machines. 
If these machines in the tunnel cease working, the pressure 
thea # augments in the recipients, and the water in them falls until an 
e silg equilibrium is established. On the other hand, if additional 
; toil) air be used for ventilating the tunnel, or by an accidental 
el, wi leakage in the conducting pipes, the water rises rapidly in the 
thell Tecipients, and consequently in the water-gauge outside. By 
yes this means a continual compensation of pressure 15 kept up, 
. othe) Which causes the machine to work with the regularity of a 
‘les Steam-engine provided with a governor. | Much doubt had 
st olf, Previously been expressed as to the possibility, of conveying 
compressed air to great distances without serious loss of power. 
Tlie experience gained, however, at Mont Cenis has shewn 
agé that, conveyed to a distance of 13 English miles, the loss 
2 end.) Would be but one-tenth of the original force. Seis 
ated h The mouth of the tunnel is but a few hundred yards Asal 
Bo fe, arcompressing house. In the completed ee : -tunnel 
re, bo, there is nothing very different from an ordinary 7 mayae a 
with the exception of the great iron pipe which conveys tt 
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compressed air, and is attached to the side of the wall p| ofa. 
those portions where the workmen are engaged in the somes,’ ayer 
dangerous operation of detaching large blocks of stone fromt: of g 
roof, the pipe is protected by a ceiling of massive beams, 4f the c 


tramway is laid along the tunnel ; beneath the tramway is a cam) tunn 
for carrying off the water; and in this canal are placed th) the | 
pipes for conveying the compressed air to the machines, and tk) pisto 
gas for illuminating the gallery. There are ten perforatos|) This 
independent of one another, all mounted on one frame, and eat) and | 
capable of movement in any direction. Attached to each ar) abou 
two flexible tubes, one for conveying the compressed air, and È} and 
other the water which is injected at every blow of the tool int, wate 
the hole, for the purpose of clearing out the débris, and coolity) loss | 
the point of the ‘jumper.’ In front, directed against the rod! large 
are ten tubes, similar in appearance to large gun-barrels, out ¢ at M 
which are discharged with great rapidity an equal number) mark 
boring-bars or jumpers. Motion is given to these jumpers bj, It 
‘the admission of a blast of compressed ‘air behind them, th RRS 
return stroke being effected by a somewhat slighter pressure ú| a 
air than was used to drive them forward. On an average, at th pass 
end of about three-quarters of an hour, the ten holes are pier 
to a depth of 2 feet to 2 feet 6 inches. Another ten, holes 
then commenced, and so on, until about eighty holes are pict 
Precautions being then taken, the miners advance and chats 
ya ae mae gare with powder, and adjust the WA 
BT oats a an ame miners retire behind the foldini 
E a ee F kapo opens a breach 1m e a 
Aow mema pa ac ja Powerful jets of compresse owl 
Then the other holes T oe sme domes E i í 
ata ae 3 the perimeter are charged E a 
the débris and fee ed. Gangs of workmen next cleat ab 
of stone detached by the explos% 


main tramway. Whatever may be the nature of the rock” Fren 
18 very hard, the depth of the holes is reduced. Each ju! and 
Sives about three blows per second, and makes one-eighte 


-= ` 
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L BL of a revolution on its axis at each blow. It is found that, on an 
euti” average, one perforating machine is worn out for every six mètres 
mi: of gallery; so that more than 2000 will be consumed before 
s. 4f the completion of the tunnel. ‘The north or Modane end of the 
tunnel is differently managed. Six large water-wheels moved by 
wi the current of the river Arc give a reciprocating motion to a 
| piston contained in a large horizontal cylinder of cast iron. 
tox, This piston, having a column of water on each side of it, raises 
| and lowers. alternately these two columns, in two vertical tubes 
| about ro feet high: compressing the air in each tube alternately, 
j| and forcing a certain quantity, at each upward stroke of the 
water, to enter into a cylindrical recipient. There is but little 
sodliz!, loss of water in this machine, which in its action is very like a 
A rot, large double-barrelled common air-pump. The system employed 
outo at Modane has many advantages ; and its success has given a 
iber é | Marked impulse to the modern science of tunnelling. 
ners bi It may be well to remark that Mont Cenis is not a suitable 
m Èi name for the tunnel. That Alpine height is sixteen miles away 
i aj fom any part of it. The actual peaks under which the tunnel 
vat H passes are the Cod Frejus, the Grand Vallon, and the Col de la 
iiRue; the Grand Vallon, the highest and middle peak of the 
i) three, is 5400 feet above the level of the tunnel, and 11,000 
above the sea-level. ‘The tunnel itself is thus ata greater height 
above the sea than any mountain-top in Great Britain. It will 
| also be well clearly to remember that the necessarily slow pro- 
a) Stess of the tunnel is owing to the impossibility of working it at 
MO than two points at once, beginning at the two mouths and 
Working towards the centre ; the mountains above the tunnel 
ya = too high to permit shafts to be dug down through them. 
WA ae who visited the works in October 1865, states that, 
| Pe Wa our months before that date, the perforators had begun 
Aa unter white quartz, a rock harder than had been hitherto 
of ae as a Consequence, the labour was greater, and the rate 
ck, Mg 8tess lessened. In January 1866, the perforators on the 
„Tench side had gone 2459 yards into the bowels of the mountain, 


jue pa: gone ; 
pee nd on the Italian side 3358 yards—about three and one-third 
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miles out of seven and two-thirds. When finished, there will}, influent 
nearly eight miles of tunnel from Fourneaux to Bardonnécy/ with ni 
and thirty-four miles of difficult railway works to connect the. governi 
tunnel with the French railways at St Michel at the one eni 
and the Italian railways at Susa at the other. These forty-tiy 
miles altogether will cost not less than 43,500,000. — 

There is still another enterprise to be noticed, in connect: 


will sufi 
includir 
places 1 
timber 

suffice 

wait several years before the Mont Cenis tunnel can be finished! the wo 
the-more hopeful prophets name the year 1870, while the la compat 
hopeful extend the probable time to 1875. Under these circum), itself in 
stances, a bold determination has been made to carry a railway 50°S WE 
over Mont Cenis itself, keeping the present traveller's route the grei 
Napoleon’s fine road: No locomotive has yet climbed such: likely 4 
ascent as this road presents, if used in the ordinary way. Ith Satie; 

therefore been determined to use a third rail, against the sides g Prok. 

which horizontal wheels will press, to be worked by the engine j the sou 

addition to the ordinary driving-wheels: the horizontal wheels, 
biting the centre rail, will prevent the engine from slipping badi 
wards, and will also assist it round the curves, which are sharpel 
than have ever been worked. The weight of the engine itt 
may be safely reduced under these circumstances. Trials, m 
in Derbyshire, on the High Peak Railway, and on a small bit 
experimental railway at Mont Cenis, have satisfied engine 
that an-ascent so steep as x in 12 can be surmounted by the 
means, This experimental portion is a mile and a quarter lon ourse | 
near Lanslebourg, on the Savoy side of the Mont. As the The, a 
ing road is a succession of zigzags, with sharp turnings at | 
comers, the rails have been laid in the same way, with curves 
two chains radius. The road itself is somewhat over thirty 
wide, and the railway is to occupy the inner pgrtion. p 
steep bit of experimental incline trains have been propel 
twelve miles an hour. Italian, French, English, Austriat, 


Russian engineers examined into the subject in 1865, and @ te dar 
_ to a unanimous conclusion that the object can be attained: ei md th 
“immense advantage to passenger and goods traffic. 


t x 
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k influential company has been formed for carrying out the plan, 
he with necessary privileges conceded by the Italian and French 
he governments. The engineers estimate that £8000 per mile 
will suffice to lay down a single line (with three metals) of rail, 

|| including locomotives. The railway will be protected in certain 
places from accumulations of snow by covering it with a roof of 
ixl timber and iron. A snow-plough, attached to the engine, will 
| suffice to clear away the occasional drift. It is. supposed that 

| the work will be finished in 1867; and so confident are the 

| company of the resources of the line, that they expect it will pay 

itself in seven years. Savoy and Piedmont will eventually, if all , 
7, goes well, possess two railways for crossing the Alps, one through 

|| the great tunnel and one over the pass. Pleasure-trayellers are 

2 likely to prefer the latter, as affording a better view of the 

H country. These once finished (or either of them), there will be 

es¢) Unbroken railway communication from Calais and Boulogne to 

nei the southern extremity of Italy. 


ere. ‘There 
yer at Hull, 
of great 


ij. daring plans in progress for crossing the Humb 3 
And the Severn at New Passage. There are viaducts 


yt 
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height and beauty, such as the Crumlin Viaduct; and tuli chai 
of considerable length, such as those at Box and Woodhe wide 
Let us say simply a few. words touching the Tamar Bridge P are ¢ 
the Cannon Street Station, before going to other countries, 

The Albert Railway Bridge at Saltash is worthy of the org; 
mind which devised it. The river Tamar is half a mile in wi 
at Saltash; and the manner in which Brunel spanned thisk 
mile with a lofty bridge is very remarkable. “Two gigantic sp 
„of 455 feet each rest mainly on a pier built in the middle oft 
stream ; and nineteen land arches connect these spans with 
Devon and Cornwall railways. To build the central j 
Brunel employed a novel form of coffer-dam. He construe 
an immense wrought-iron cylinder, 37 feet in diameter and! 
feet high, and sank this to the bottom of the water. The w 
was pumped out, the air forced in, and men worked at! 
bottom of the cylinder, clearing away the mud and Ja, Kaa 
When the rock was fairly laid bare, a granite pier was built uj a 
it, and carried up to a height above the level of the water. g 
this granite pier were erected four iron columns of col 
proportions, being no less than ro feet in diameter by rool Dow 
high; and a massive latticesvork of wrought-iron connects t hea 
to prevent lateral movement. The two side piers, at the De The 
and Cornwall shores, are of solid masonry, 29 feet wide, yi roof 
thick, and 190 feet high from the foundation. For the oat feet, 
over the two great spans, Brunel adopted the suspension Fy corn 
ciple, though not in the usual form. He constructed stati 
enormous metal bows or arches, high up above the 10° fang 
and suspended the road from them. Each of these mons) Can 
wrought-iron tubular bows consists of an elliptical tube, 12 Ihote 
high by 17 wide; it is made of inch boiler-plate, 2f stati 
strengthened within in various ways. The tubes were iel g 
the aid of hydraulic rams of -enormous power, tempo] shal 
erected on the piers themselves. Thus the piers and the tlang 
tose’ together, to a total height of no less than 260 feet fro Fable 
foundation of the centre pier to the highest convexity ° im 
bow. The roadway is mainly suspended from the bo 
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tuli chains, each link consisting of fourteen bars of iron, six inches 
odiy. wide by one inch thick. The tubes, and chains, and roadway 
dgn are all so connected by rods and trusses that the piers have to 
oY 5 


bear each its own portion of weight pressing fairly downwards, 
put no side pull or straining. Engineers themselves say that 
in difficulties of construction, Brunel’s Albert Bridge excels ` 
Stephenson’s Britannia Bridge. It is a pity that Mr Brunel's 
magnificent creations should so often have been unprofitable to 
those who had to pay for them. His mind could not willingly 
descend to that balance between cost and means which is_so 
essential to commercial success. While Brunel was executing 
works which redound to his own fame, but which shareholders 
deplore, Mr Locke was constructing railways through hilly 
| districts so economically as to come at once within the legiti- 
mate resources of the companies. 
| The Cannon Street Station of the South-Eastern Railway is a 
>! Wonderful example of what our railway companies will under- 
į take; seeing that it is,.after all, only one London terminus for 
‘one company, The station, in its depth of Joo feet from 
Cannon Street to the Thames, and its width of 200 feet from 
Dowgate Hill to Bush Lane, has absorbed no less than 27,000,000 
bricks. There is cellarage amounting to 142,000 square feet. 
|) The iron employed is more than 2000 tons. One magnificent 
roof coyers the whole, in a single arch rising to 4 height of 106 
feet. The river fagade has bold ornamental towers at the 
comers; these will be used as capacious water-tanks. The 
station has nine lines of rails and five platforms ; besides a ab 
i and carriage road entering at Thames Street and émerging at 
; Cannon Street. These figures are irrespective of the magnificent 
hotel, which, although it forms the Cannon Street fagade of the 
Station, is a separate undertaking. 
France is not without its grand railway structures ; pu 
shall find something more distinctive on the Rhine, at pa 
and at Mayence. The great Cologne Railway Bridge Sia 


able for the way in which road and rail traffic are provided for 
old bridge of boats was left 


in wë 
this k 
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in undisputed possession of the passage. In that year a pal tunn 
for a new bridge was drawn up by the engineer Lohse, in whig} tunn 
the middle portion should be a carriage road, with lateral ling’ static 


‘on one side for a railway, and on the other for foot-passengn} them 
The bridge was commenced in 1855 ; but a change of plan of fe 
made, by which the railway line would be placed on the othe! walls 
side. Without disturbing the piers, it was thereupon determing} such 
to build two separate, iron bridges in juxtaposition; one of 1) const 
feet wide, for two lines of rail; and one about the same wit moti 
for road vehicles and foot-passengers, having a carriage-wal a) line y 

` two foot-pavements.° Then, in 1858, when the Rhine capti from 
complained that there was not height enough for their masi porti 
beneath the bridge, the whole height was raised, thereby greats! of th 
affecting the plans generally. At last the bridge was finish! part i 

in 1859. It is 1352 feet long, with four spans for river trai) Sp 
underneath. The cost was about £600,000, a very large si Rail 


' for a German work of this kind. The other grand Rhens) one | 
bridge, at Mayence, was opened in 1862. It is constructed e The 
the ‘ fish-shaped girder’ system. It consists of thirty-two oP eight 
ings or spans, the total length of which is 3400 feet, nearly {0 
times that of Westminster Bridge. The lattice-girders, Took 
at sideways, are nearly fish shape, bending upwards at the ti 
and’ downwards at the bottom. M. Pauli, the engineer, 4 
calculated certain formulce of tension and resistance wh 
result from such a formation; and he had already tried 
system successfully in a bridge near Munich. The bri 
crosses the Rhine very obliquely, and the centre openings hi 
the formidable span of 332 feet each. 

The Sommering Railway, crossing the Noric Alps St 
Vienna to Trieste, is the grandest public work in that pan 
Europe, and one to which we have no parallel in England: 
engineering difficulties. How the railway crosses ravines, ye 
round precipices, and bores through mountains, is astonist str 
The most difficult portion is that from Glognitz to Miirzzust™ eeu 
comprising the crossing of the Sémmering Pass at a height fim: = 
3425 feet above the sea-level, There are no less than ae 
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al tunnels and sixteen viaducts in this section of 26 miles. The 
tunnel which pierces the Sommering is 2000 feet higher than the | 
station at Glognitz. The curvatures are incessant, and some of 
them very sharp. ‘The trains constantly run close to the brink 
of fearful precipices, which are guarded by strong balustrade 
walls. No locomotives being then powerful enough to climb 
such severe and continuous inclines, prizes were offered for new 
constructions; and these resulted.in the production of loco- 
motives which master all the difficulties of the Sommering. The 
line was opened in 1854. It is said that a much better ronte 
from Vienna to Trieste could have been found, traversing a 
portion of Hungary; but that the Austrian government, jealous 
of the Hungarians, preferred that the line should not in any 
part touch the Magyar provinces. 

Spain has the credit’ of constructing the remarkable dro 
Railway Bridge, near Viedola. The bridge consists of twenty- 
i one spans of lattice-girders, each about 100 feet in diameter. 
i| The piers are formed of iron cylinders, varying from six to 
eight feet in diameter, sunk through the bed of the riyer to an 
average depth of 30 feet, and resting on the solid rock beneath 
he river bed. As there is no suspension principle adopted, the 
roadway is mainly formed by the lattice-girder, made of such 
j| Strength as to cross the spans with strength and steadiness. 
Across the Atlantic, in the midst of 2 system of bridges and 
viaducts worthy of the energies of the new world, there is one of 
id, SUrpassing merit and grandeur, for which our own colony of 
Canada must be credited. This is the mighty Vécdloria Tubular 
Bridge at Montreal, crossing the broad and rapid u St 

awrence, and unquestionably taking the lead among all railway 
ridges hitherto constructed. This bridge forms a necessan 
Patt of the main line of railway communication by which i 
| Produce of the interior is brought to the ports of the Atlan 3 
he need was readily to be seen; but the St Lawrence 15 a rep 
usch Stream, above a mile in width, whose channel PRR. 
eight Choked with ice in winter, as to seem to make Graan o of 
eh impossible, Nevertheless, the idea was formed by a ci 
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Montreal in 1846; and in December 1859 the first train passe} Team 
over the actual structure. The fabric consists of twenty-foy ) stilln 
piers, rising 60 feet above the water, with intervals of 242 feetiy! creak 
all instances but one in the centre, which is 330 feet; the uppi peevery 
end of each pier being in a sloping form, to meet the dangerous uncer 
masses of ice which pour down the stream in winter. . Along the uproz 
tops of the piers is laid a quadrangular tube of plate-iron, 4f} and s 
feet in breadth, 18 feet 6 inches high at the extremities, and x) of tw 
feet in the centre in height; this tube, of course, containing thy) (whic 
carriage-track. Such—with abutments at the extremities—arj} all ir 
the simple elements of the structure ; but the internal strengt The | 
eners are both yast and numerous. some 
The tubular principle having been resolved upon, after th broke 
model of the Menai Bridge, it seemed only right and fitting thf and tl 
the aid of Mr Robert Stephenson should be called in by th} to be 
projectors. He visited Canada for this purpose in 1853. Itt evolut 
admitted, however, on all hands, that the hardest part of the engit|) and r 
eering was borne by Mr Ross. On the plan being perfected, !| gazing 
prodigious system of labour was organised by Mr James Hodges) the hi 
as representing the contractors. -It comprised 450 quarrymet. 
shipping to the extent of 12,000 tons, manned by 500 sailors 
and 2090 workmen of other descriptions, exclusive of thosh chaos, 
required for the preparation of the tube, which was executed piec tea 
meal in England. The work was commenced in January 1854 relieve 
when the surface of the river was composed of a deep pack ofi discoy 
fragments, thickly coated over by ‘a newly frozen sheet. ' 
this firm surface, a peculiar piece of wooden framework, called 
crib, was formed, such being a necessary preparative to the for Mitted 
ing of a Coffer-dam in which to lay the foundations of the first P! 
In the course of the summer and autumn, two coffer-d 
were formed, and in one of them a pier had been built ; but 
dams gave way,on the 4th of January 1855, when the pack |. 
ice broke up. ‘The accumulation had been going on for ío 
` days, until the river had risen: high Above its usual level, and By 
in a widely extended sheet over the adjacent country: |. 


length,’ to pursue a narration which we owe to Mr Hodsef “mpe 
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assel ‘some slight symptoms of motion were visible. The universal 
y-fou) stillness which prevailed was interrupted by an occasional 
eet in’ creaking, and every one breathlessly awaited the result, straining 
Upper peevery nerve to ascertain if the movement was general. The 
eroul uncertainty lasted but a short period; for in a few minutes the 
ag the} uproar arising from the rushing waters, the cracking, grinding, 
yn, 16} and shoving of the fields of ice, burst on our ears. The sight 
ndaj of twenty square miles (over 120,000,000 tons) of packed ice 
ag thi}! (which but a few minutes before seemed as a lake of solid rock), 
atl} all in motion, presented a scene grand beyond description. ` 
engi!) The traveller-frames, and No. 2 dam, glided for a distance of 
some hundred yards without having a joint of their framework 

er thy) broken, But as the movement of the ice became more rapid, 
g thi and the fearful noises increased, these tall frameworks appeared 
by thi to become animate; and after performing some three or four 

Iti}, evolutions like huge giants in a waltz, they were swallowed up, 
engi], and reduced to a shapeless mass of crushed fragments. After 
ted!) gazing at this marvellous scene in silence, till it was evident that 
ol the heaviest of the shoving was over, all those in the transit 
ymen tower, from which it had been witnessed, began to inquire how 
sailor} fe solitary pier No, 1, which had been battling alone amid this 
thosff Chaos, had escaped. Although some affected to entertain no 
piece fear, the author confesses, for his own part, to have felt infinitely 
1854 relieved when, upon looking through the transit instrument, he 
'Scovered that the pier had not been disturbed.’ é 
7 twas against difficulties and dangers like these, and in the 
led ji Matrow Intervals of time when the nature of the climate per- 
, fore) Mitted men to work, that the masonry of the Victoria Bridge 
st pich Proceeded, Meanwhile, the preparation of the plates required 
-dat the tubes proceeded at the Canada Works in Birkenhead. 
Plan or map of each tube was made, upon ee was sog 
la 5 - E , ver-plate requ 
; 8 diesen nee tee eee ae aoe day 
bY distinct; peer aS vork advanced, ‘every 
ne bie Clive character or figure. As the work aavanced, ae 
“aes Of iron, as it was punched and finished for shipment 
odg "Ped with the identi z nding with that on the 

entical mark corresponding 
F 


CC-0. Gurukul Kangri Collection, Haridwar. 


a AA AA AA 


Digitized By Siddhanta eGangotri Gyaan Kosha 
82 Railways. 


plan; so that when being erected in Canada, although each tuk 


ras 

was composed of 4926 pieces, or 9852 for a pair, the workmen, i yA 
being provided with a plan of the work, were enabled to hy! BA 
down piece by piece with unerring certainty till the tube ws} clos 
complete? Meanwhile, the masonry of the piers was accelerata" and 
‘in its progress by many ingenious contrivances, due to Mf can 
Chaffey. A stock of 10,000 tons of stone was placed in sud} into 

position in the stone-yard; prior to the commencement of tk wha 

masonry, as to admit of each distinct course being kept separat! Cer 

and readily accessible when required. To effect this, a sami hee 

traveller, 66 feet in length, placed on a ghanty-frame raised #f -coul 

feet from the ground, and extending about Goo feet in length und 

was constructed. The boiler and engine were attached to Mi thot 

jennie, and traversed laterally along the traveller, being provide the 

at the same time with a gearing to admit of.a motion Del), ghie 

communicated to the traveller, driving it from one end of È lighi 


staging to the other. With this machinery, worked by one bay inte 
a train of cars, loaded with the heaviest blocks of stone, cot" effec 
be moved on: the railway-track, underneath, backwards an T 
forwards, as required, and the stones taken up and deposit; 
together, according to the courses they were intended for. | 

The work was completed at the close of 1859, and tested! 
a severe manner by the passing of a train of platform cats, j 
fect in length, loaded with stone to the utmost; when event 
central and longest tube was found.to be deflected to an este 
of less than two inches. It needed but this fact to perfect! 
glory of a work which promises to be an enduring monument 


British skill, enterprise, and perseverance. ls 

' A writer in Chambers’s Journal, describing a visit to the De, ae 

s= In 1860, said, in reference to an inspection of the tube, pf Of ne 
a walked in to about the centre, where an opening and 4 adi] Tock, 
"enabled us to get upon the top, so as to survey freely Fox 
marvellous fabric, and its surroundings. Everything seral ya 
severely simple, yet perfectly adapted to its purpose ES 
opening, in like manner, enabled us to observe the for” han 


structure of the piers. Then the word was given that ? 
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a tube was approaching from the south end, and it was necessary ga 
ke, stand aside, and allow it to pass. Our party followed the 
to hy example set by a few workmen near us, and ranged themselves 
e wafi close to the plates forming the side of the tube, between which 
erate!’ and the rail-track only'a space of about two feet intervenes, On 
to Mi} came the huge noisy object, looking as if it would sweep us all 
a sudi into destruction—it was impossible, with the utmost faith in 
of ti) what we were told of safety, to repress some little tremors, 
paratif Certainly any sudden faintness at such a moment might have 
Steal been attended with fatal results, for nothing but an erect position 
ised |) could save us. The blinding and deafening mass passed in its 
lengi undefined lineaments close to our faces, and I experienced, 
to èf though I did not express, a feeling of relief when we again saw 
rovid the empty tube before us, and observed the train wheeling 
1 bet quietly out into the light at the north end. As to the imperfect 
of “l light within, this is obtained through round holes pierced at 
ne bay Intervals in the side plates, at the places where their weakening 
, co effect is least felt, 

ds | The Magara Railway Bridge must certainly take rank among 
positife the important Engineering works of the age, defying, as it does, 
the wonderful cataract which has acquired such world-wide 


wA notoriety, The New York Central Railway Company and the 
R 4 Great Western of Canada Company divided the cost between 
YA a seeing that both would benefit by its formation. The 
| ext Principle of construction is one that has not been much adopted 
fect} în England. Instead of flat wrought-iron thick plates, con- 
| ai by pins passing through their extremities, the suspension 

| 3S effected by a \wire-cable za rather four wire-cables, of the 
e Dr nous bulk jof ten idies diameter. Each cable is composed 
3 i © nearly 4000 wires. They are securely anchored in the solid 
1 Indl tock, 30 feet below the surface, and pass over the tops of four 
ely "j Stone towers 80 feet high. The roadway hangs from the cables 
Be), *4 Suspending-rods. There are also about 100 iron stay- 
ROG formidable strength. The span between the towers is 


orm "p> feet, and the height of the rails above the water is ge 
La an 250 feet, , Probably, no suspension-bridge 1m the wor 
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would allow trains to pass over it at ordinary speed, withou Do ce 
tl 


endangering either the bridge or the trains: so great would te 1 
the up-and-down deflection and the side-to-side swaying. At Nia | beg 
gara it is deemed satisfactory to obtain a speed of five miles a 
hour over the bridge, without any very considerable oscillation, 
The roadway on which the rails are laid is a remarkable strie 
ture. It is a kind of lattice or tubular girder, with a railway outsid 
on the top, and an ordinary carriage and foot-passenger way insid 
on the bottom. This, and the graceful curvature of the cable 
chains, combine to give lightness and elegance of appearance: 
to the bridge; while the roaring rapid beneath, and the stuper 
dous Falls not far distant, impart new elements of interest ti 
the scene. Mr Roebling, the engineer, constructed the bridg 
at a cost of about £80,000. : It was opened for traffic in 1855, 
The Santiago and Valparaiso Railway, in Chili, is worthy 
notice, on account of the formidable obstruction which th) 
Andes present. It is very creditable to the Chilians that th) 
should have finished such a- grand work, and opened it ft pat 
traffic in 1863. The railway is 114 miles long. It has fiè Rew 
tunnels, several viaducts varying from 70 to 130 feet in length, 
and an incline of twelve miles rising 125 feet per mile. I 
crosses one of the passes between the lesser Andes, after Tist 
2640 feet from Valparaiso. For some miles the railway clim 
along the face of precipitous cliffs, with abysses of many hn 
dred feet below it, and walls of porphyry rock rising 1000 8 
above it, seldom disturbed by other denizens than the e% 
and the condor. Although this is the longest and most imp? 
tant railway in South America, it is not the most elevated; ™ 
Copiapo line crosses the Andes by a pass 4400 feet high. 
: The works on several of thes Brazilian railways are in mi" 
instances very heavy; those on the Dom Pedro Segundo i 
running inland from Rio de Janiero, being particularly s 
But the most interesting work in South America is the DAP 
on the San Paulo Railway, on the ascent of the Semi "to st 
Mar. This line commences at Santos, a port of rising imp i 
ance, and extends inland about 80 miles to Jundiahi 
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; centre of a highly productive district. For the first 14 miles, 
He the country is merely a flat swamp, after which the ascent 
ex: | begins, and the line is conducted up the side of the mountain < 
t Nis bya series of four inclines of less than x in 1o for six miles— 
E EN ife total ascent being in that distance 2572 feet. The inclines 
lation are worked by four stationary engines and wire ropes ; and 
on Mr Brunlees, the engineer, has ‘adopted the system of having a 
a Renter rail for a clip-break, similar to that he recommended for 

f the road railway over Mont Cenis, with great success; as, to 
e quote his Report, ‘in many trials made at speeds varying from 
kuya 6 to 10 miles an hour, there ves no difficulty in coming to 
es (i dead stop in a few yards.’ The works on the inclines are 
bride Pethaps the heaviest of the kind in the world, but the rest 
ree of the line is simple enough. Eighty tons of goods can be taken 

I) up these inclines, and the same quantity let down in an hour. 
sioj Among the many noble engineering works which the railways 
h th 5 > 3 


Tal of India comprise, one is the Jumna Bridge at Delhi. It is a 
it fn, beautiful specimen of the lattice-girder construction, in twelve 
as five Spans of 205 feet each. It consists of two principal girders, each 
pre a double-top and double-bottom, the top and bottom 
“ing united by diagonal lattice bars, so as to form one main 

girder. The top or outside of the girder forms the railway, 
While the bottom or inside forms a roadway for ordinary vehicles. 
This is one of several bridges recently constructed, in various 
Countries, which avoid the heavy appearance of the Menai 
Tubular Bridge by having the sides open lattice-work instead 
of Continuous iron-plate. India has still more reason to be 
Proud of the Bhore Ghaut works of the Great Indian Peninsular 
Railway, The distance from Bombay to Poonah, about 70 miles, 
“ Marked by the occurrence of the Bhore Ghaut, a pass in a 
pountain-range 2000 feet high. Sir John Malcolm constructed 
“ “attiage-road to the Ghaut thirty years ago; but his gradients 
ere not admissible for a railway, and therefore new surveys 
lad to be made,’ First, starting from: Bombay, the railway a 
muggle against the numerous salt-water creeks which pon 
of the harbour. It then threads its way through groups o. 


imp out 
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isolated hills, to Callian, and advances onward to the Deccan by 
the Bhore Ghaut. Below Campolee commence the great wos | Ra 
in earnest. The ascent averages one in forty for the wholeg ! bu 
the 14 miles. The tunnels are numerous ; and one of the viadugs } Th 
is 150 feet above the level of the ravine beneath.. At one poiy ver 
the engineers could neither tunnel, scarp, nor construct viaduc | stn 
to climb a particular elevation, and therefore they adopted the}} bus 
method of zigzag. In this method a railway-train does nd) stat 
turn any comers; it is dragged up an incline on the side ofa} gra 
hill Dr mountain; the engine is then shifted to the other end)! ma: 
where it drags in an opposite direction up another incline up 
and so on time after time; but in this case only. one reversing} the 
Ya station is necessary. As many as 10,000 native. work-peopk)) eac 
were employed in these operations for several years, at wage|} 200 
which seemed to them noble, fourpence to sixpence pal} (am 

day. A handful of English overseers and foremen kept thet! fare 

ci all steadily at work. There was a terrible accident on this Tine) to ; 
ha in 1865, whereby an engine, driven too rapidly down one of ie) Z 


inclines of the zigzag, precipitated the train to a depth beneath IA 
z yin r 


; stea 

$ X. ILLUSTRATIONS OF RAILWAY WORKING | rapi 

We shall now touch lightly on a number of paticuki YA 

which, taken collectively, will serve to illustrate many mi a 

features of the railway system. Nex 

Underground Railways.—Among the best known railway h RA 

pA nels are the Woodhouse (5192 yards), Box (3227), Liteleborole atm, 
i (2869), . Sapperton (2800), Kilsby (2423), Liverpool, (i was 
each about 2250 yards), Clayton (2200), Abbot’s Cliff (2° to, 

Watford (1793), Merstham (1780), Leicester (1760), and oF a 

Cross (1760). All. these and several others-are a mile or m° after 


za in length each, one nearly three miles ; while those below 4 wy 301 
$ apent be reckoned by scores. An underground milway, ee hing 
ever, as the term is now ,understood; means a ‘railway @ i i 
immediately beneath a public carriage roadway, to lesse? $ 
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anby cost of construction. The chief of these is the Metropolitan 
works | Railway, extending about five miles from Paddington to Fins- 
‘ole of bury, three-fourths of it tunnel, and the rest Open overhead 
adus} The tunnelled portion has openings at intervals for light and 
poil} ventilation, and also for stations. The locomotives are con- 
aduch structed in a peculiar way, to condense the products of com- 
ed the), bustion. To prevent collisions in so dark a railway, with nine 
es na), stations in a length of five miles, a scrupulous system of tele- 
e ofall graphic signals has been organised, enabling cach station- 
r end)) master to know exactly the positions of the nearest trains, Both 
icline:j/ up and down. ‘The carriages are of immense size, some of 
versing}) them with eight compartments for twelve or fourteen passengers 
peopl} each; and they are brilliantly lighted with gas. ‘There are 
waga} 200 trains a day in each direction, well filled with passengers 
ce pal! (amounting to 16,000,000 in 1865); and although the average 
t ther! fare per passenger barely reaches 241, the receipts mount up 
iis lin’) to £800 per mile fer week. 
oft! Pneumatic Railways.—The idea of propelling carriages by 
neath. iene netic pressure was first suggested by Vallance at Brighton 
yin 1824. A tunnel was to be made, airtight, and large enough 
to receive carriages, which, on the exhaustion of the tube by 
steam-power, and the admission of air at one end, were to move 


rapidly. under the influence of the pressure. On this plan pas- 
ticular Sengers would have had to travel in the dark. It was afterwards 
mint shewn that small continuous tubes, worked on the same principle, 
might be made available for the rapid transmission of letters. 
ay tt Next Medhurst, in 1827, and Pinkus, in 1834, proposed ine 
orous oe In 1839—40, Clegg and Samuda laid down a mile o 
(the ee railway, as a working-model. A nine-inch noe a 
(2000) in axed between the rails, having on its upper side a con ae 
d CHi , “Sttudinal valve. A piston was connected with the camase ya 
y mo T passing through the valve; and this, on the admission of air 
ami alter exhaustion, travelled forward with a load of nine tons at 


e with an elastic 


and closed again 
posl tion 


yi hot) is Miles an hour. ‘The valve being mad 
cart 8 pened readily as the bar advanced, 
en Hf “Mediately behind it, being kept air-tight by 2 com 


CC-0. Gurukul Kangri Collection, Haridwar. 


> a 


Digitized By Siddhanta eGangotri Gyaan Kosha 


88 Railways. 
of oil and tallow. About the same time Roberts Proposed the 
establish an atmospheric railway across Dartmoor—the tube ip? hav 


be exhausted by water-power. A line of two miles from Dalkey! ] 
to Kingstown, in extension of the Dublin-and Kingstown line, ya be vitl 
constructed in 1843, passing through a district with sharp cumva fi soc 
and gradients in places of 1 in 5o—circumstances to which thf) plie 
atmospheric system is especially applicable. Other attempi}) han 
made to establish a similar system on the“London and Croydon}) and 
and on the South Devon lines, failed entirely—chiefly fun) one 


„imperfection in the valve, and difficulty in stopping at thi) sup] 


stations. -A contrivance of racks and wheels in place of th} duc 
continuous valve, was proposed by Pilbrow in 1844; and late) unar 
a new form of valve by Hallette—two small inflated flexibil} are | 
tubes which, acting as closed lips, would allow of the passigj) and 
of the piston, and, at the same time, exclude the air. Th} marl 
Subject was revived in 1861, by the project for a Pneuma tow 
Dispatch, a mode of transmitting mail-bags to the General Pot) one: 
office, and parcels to the carriers’ offices, from the princip!) greai 
railway termini.’ After a successful experiment in Batters thou 
Fields, a pneumatic tube, between four and five feet in diametttf\ears 
was laid down beneath the public streets, from Euston Squat he 
to Holborn, eventually to be extended to the General Post-ofiitt whil 
Matters are not yet sufficiently advanced in 1866 to report € have 
the merits of the system. Meanwhile, and consequent on expt i a 
ments made in 1864 in the ‘grounds of the Crystal Palace] °° | 


. . - . j i S i 
pneumatic railway is being made under the Thames from Whi ae. 
hall to Waterloo Station ; it is to be large enough to conta Gn 
broad-gauge passenger carriage running upon rails, to be P Witr 
pelled by compressed air in one direction, and drawn by 4 $ sca : 
of suction by rarefied air in the other. TN 

Submarine Railways —A railway under the English Chan aa 
from Dover to Calais, 20 miles long, seems so chimerical t wing 
few persons treat the matter seriously. Yet it will not oh ei 
apply the term ‘impossible’ eyen. to this scheme, seeing by r 


many of the results now regu 


Í | larly produced by railways ™ for 4 
at one time authoritatively pron: 


ounced impossible. Let it s 
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sedy N. therefore, to mention at present (1866) that several different plans 
ubeg? have been brought forward for this purpose, 
Dalkey! Railway Aid to Lntercourse.—Taking railways just as they are, 
ng, is) without prophesying as to the future, what a wonderful aid to 
curves! society they have become! Are the London markets over-sup- 
ich the) plied ?—straightway the excess is forwarded by rail to Birming- 
temps!) ham, Manchester, or other great centres of provincial population; 
oydon}) and tons of vegetables, fruit, eggs, poultry, or fish, which in 
y fofi one place would have lacked a market, form an acceptable 
at tk}) supply to hundreds of willing customers in another, ‘The pro- 
of thi] duce of remote agricultural districts has now a value altogether 
1 Jate)) unanticipated a few years ago, and nature’s redundant bounties 
flexibl) are beneficially distributed. The mineral produce of Yorkshire 
assagi) and the midland counties is now poured into new and wider 
Thi) markets; and the inhabitant of London, as well as of other 
cumali} towns, hitherto supplied with fuel at a high cost, now saves 
ul Pos, one-third in the price of the coals he consumes. And to a still 
‘ncipl) greater extent is social intercourse promoted. Hundreds of 
ters | thousands who, thirty years since, had scarcely ventured beyond 
metet i yearshot of the bells of their native village, have now travelled to 
he county town—or to London, that cynosure of the rural eye ; 
while the dwellers in the noisy city, in the busy marts of trade, 
‘We traversed the land hither and thither, viewing the wonders 
Fe 7 ae of nature with eagerness, and have ee 
aie ay of feeling, which fair landscapes = nee 
Gaus ithout railways, the two Great Exu ee 
tant ae 1862 would haye been mere local shows: Hee 
Scarcely ie, eae Goan ae ee of their 
journey tha Sees UE E d industry. Without 
railways eee at the results of collecte pene sikadi 
wings ° fae Postal reform would have mae 5 mazi 
i carne i aat printing did for the grand truths 0 Make 
1g wi Y, has been done for social intercourse and Ees 
i z mon in the nineteenth. Almost unlimited E ed z 
transmission of correspondence are now 3 


AA 
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the mail service. 347,000,000 letters were conveyed ani} shi 
delivered in 1850—an almost fivefold increase over 1839, } 
and the number rose. to 720,000,000 in 1865. With a celery | 
and regularity not less remarkable than beneficent, the ordes 
of government, calls of trade, messages of love and friendship f bal 
tidings of joy and sorrow, of all the hopes and: aims, dousi set 
and fears, which actuate á family or community, are despaichel}) me 


to every county and to every town and village in the lant!) sev 


Perhaps there could not be more trustworthy evidence of ikl) Cle 
value of railways to, postal communication, than is furnisheil) of 


‘in the Postmaster-General’s Report prepared in 1865,” relatin}) lishi 


to the operations of 1864. We cannot afford space to transcrb), We: 
it here, but may simply say that it shews how, by the open and 
of new railways, the course of post was accelerated one whol} are 
day between London and various provincial districts. Cornwall), pani 
North Wales, Ireland, and especially the northern parts a not 
Scotland, from Perth to Sutherland and Caithness, have bee ther 
greatly benefited by these rail-and-mail facilities. - Ji Mr 

Clearing- House System.—One of the capital features of ti from 
railway system is the plan of what is called the CUS. 
house. To carry passengers without interruption to th lea 
furthest. point of their journey, irrespective. of the divest 


necessity that increased with every increase of the railw 
system. To meet certain practical difficulties which it involë 
the ‘clearing system’ was adopted by the different compan) 
concemed. This system is one well known to bankers, who" 
it daily in the settlement of their business transactions with € 
another. A central “ Clearing-house’ was established in Londi 


through; of parcels received or transmitted ; of goods, call 


s Q . © . 7. Gk 
private carriages, railway vehicles retained or forwardé Passe 


Ao a 
* It affords a curious illustration of the slowness of some of the gove™ .. 800d, 
operations, that the Postmaster-General’s Report for 1864, ordered ia the ( 
paration in 1865, did not actually make its appearance in print till 10%" 
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dani} short, of all details of the trafic, These are classified and 
1839: the various debits and credits indicated by columns watt i 
celeri! red or black ink; and thus the several liabilities liege ES 
orders ascertained, the payment of a few hundreds of Bact oe 
ndship,} balances, instead of the interpayment of hoiad ERR 7 
doubt; settle the whole. It has now become one of the et co : 
datchel}) mercial undertakings in England. Representatives ‘fein a 
e lijf several companies form the committee for managin ite 
of tk Clearing-house ; and all the companies share the eee 
rnishiff of the establishment among them. At the central ae 
relati] lishment in Seymour Street, Euston Square, near the North- 
nseri Western terminus, there are nearly a thousand clerks, sorters 
peni and messengers employed ; while four or five hundred more 
e whol ue placed at the junction ‘stations of the various com- 
nwadi panies’ lines. The traffic that goes on owe line only does 
arts uy not come under the cognizance of the Clearing-house, because 
e bet there is in such case no divisioh of proceeds between two or 
| More companies. But when, for instance, 2 passenger goes 
of t from London to Edinburgh by the York or East Coast route, he 


to thi 


vent" 
1 for P 
1805" 


yy) Tag 


7 aint dy LLY steed Maes ae 3 
He) els over the territories of three different companies; and the 


Be meko has to determine exactly how much each com- 
Cross BW ESO much to the Great Northern at King's 
ies booking, station accommodation, and use of car- 
©; so much to the North British for ticket taking and station 


i, ACC . es y SA 
Ommodation at Edinburgh; and the residue divided among 


those tw ¢ i i 

a = two companies and the North-Eastern strictly according 
n A . . 7 i 
Mage, So likewise, a ton of goods going upon the terri- 


nji tories $ : 
5 of two or-more companies; station accommodation, col- 


as and delivering, hire of wagons and tarpaulins, ate first 
accotdin, > and then the balance is divided among the companies 
ransacted to mileage. All this work for all the companies 1s 
Most aq ; at the Clearing-house by a syster of book-keeping 

admirably planned, Every penny paid by every ” through 
®t, or in reference to every ‘ through’ parcel or bale of 
2 18 scrupulously accounted for, first by the companies to 
(caring. house, and then by the Clearing-house to each 


A ` 
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company separately. Even the detention of a single tarpaily 
at a station or dépôt, beyond a certain number of hous i 
) 


charged as a rent or demurrage to be paid by the withhold $ 
company. Every kind of service, in the eyes of the Glens g 
house, has its money value, and is rigorously accounted fe AA 
between company and company. È F ; 

Accidents and Insurance—There is no part of the rails suc 
system to which public attention is more directed than that ¢ int 
accidents to passengers. Many writers argue as if there mightt|) <ur 
no Accidents on railways, and as if it were the duty of ‘gover\) hur 
ment’ (that vague abstraction which is looked to as the hyp}, ma 
thetical cure for all evils) to insure absolute safety for the publi} yo 
but. there is surely a mistaken notion involved in this assum} aye 
tion. So long as the companies are made heavily responsitll| wisi 
in purse for loss of life and limb on railways, we may be cenh it y 
that this is a better safeguard than any which the: executii jud 


could administer. Who are more interested than directors an 7 
shareholders in doing the best that can be done in this matte! Lor 
Is it a trifle to the South-Eastern Company to be compelled) bee 
pay £60,000 or £70,000 for compensation arising out of thr and 
Staplehurst accident? ‘To lessen accidents is possible; to P 
vent them is utterly impossible, when we consider how numero: 
are the kinds of mishap to which railway operations are lab! 
First, as to the locomotive ; a lever may be disarranged, an 
break, a tube burst, a valve fail, a spark from the funnel YA 
mischief. Then the carriages; a tire may come off, an ® 
become overheated, or a coupling-chain break. Then the ras 
the metals may twist or bend, a bar may snap, a joint spring "i 
a pin or fish-plate become loose, or the ballasting may have b 
washed away from beneath the sleepers by heavy floods. | 
as for the working-staff—the engine-driver may keep up 0° hep whic 
a speed, or overshoot the distance to a stopping stage; the gi aes 
may give a wrong signal, or no signal at all ; the pointsman al Por 
turn the points the wrong way; the station-master may be wt, Ax 
in signalling that the line is clear, or the police and porters “F, Ko 
in permitting passengers to cross the line. Then on the perma third 
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COMM in ora resining E T IA 
holding | WA Wa AA or Eor the can ae he ae T Ma 
eating G eS ~ heedlessly, or cros the Ii ae ne one ae 
i 4 or jump ae $ ya : "ross the line in spite of warning, or 
vu Hill opensa carriage door while the train is in full motion, or set fire 
‘ to dresses or carriages by smoking.—Of course we know that 
rali] such things ought not to be; that no one of them is absolutely 
that) unavoidable ; but the truth is that “some or other‘of them are 
nightti) sure to happen, from the very imperfection of human nature and 
gover!) human industry. If, in carrying 250,000,000 passengers, and 
le hype many million tons of merchandise and minerals, there are 30 to 
publ}; yo persons killed, ‘and 500 to 600 injured, in the course of an 
as average year—if this occurs (and it does occur), we naturally 
ponsi wish that the loss and suffering were less; but we must compare 
> cert it with road travelling and sea travelling before we can really 
xeculit judge its relative merits and demerits. 
tors a The murder of Mr Briggs by Müller, in 1864, on the North 
mattt London Railway, gave intensity to a demand that had often 
yelled been made; for means of communication between guard, driver, 
- of tyr and passengers. \All the great companies caused their traffic 
Managers to form a committee of investigation, to go with the 


g m utmost care into an examination of all the plans which had been 
e labs Suggested for means of effecting this communication. They 
m| €xamined no less than 196 distinct suggestions. Not one of 
rel weii the plans appeared to them fully satisfactory ; but they made 
an % observations tending to produce practically useful results; and 
he a these improvements are being gradually introduced. 
ring} Meanwhile the public have the means of lessening to some 
veb gree the loss resulting from railway accidents. This pro- 
7ice—a TESOUrCe 


Vision is by the valuable system of Railway Insura 
ji Which, even if it had been thought of in the 
neg aches, would have failed because of the fewness of travellers. 
an} “or threepence, a first-class traveller may insure his me o 
Je itis; L100, for any jose, whether long or short ;, for twopence; 4 
rs WY Second. class traveller is insured £500; and for one p canys th 9 
rani} *hird-class traveller gets 4200; or smaller sums for ajm 


days of stage- 
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which stop short of the destruction of life. Or the Whole ten) a 
of life may be insured by a single payment. This subject isng? ye 


worthy of consideration by travellers, especially those whl pr 

. means of existence might be stopped or diverted by any sudi Yopa 

a casualty. In the excursion train which met with an accidents) ar 

| Rednal in 1865, there were no fewer than two hundred passa}! OV 
gers who had in this way insured against accident 3 and for ost) pa 

aw of them, who had paid fourpence for insuring for the dout 

journey, being among the killed, his family received £500, I) ba 

thé floods which worked so much: mischief on the Devonshiy, vo 


y railways in the beginning of 1866, the family of one of t 
sufferers received £1000, in return for the few pence whicht 
nel had paid for a first-class insurance ticket, ; 


times of severe com 
is contended that co 
fares, and yet obtai 
„Share. Tf, by loweri 
panies ‘only lose x 


the public may be reckoned thus: 


in rail 
pay 415,500,000 annually 12 
passenger fares; that, if w £ 53500, 


“panies would lessen their 
«present average ; 

i nothing. Then c 
conveying mercha. 
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hole tem), actual cost of carrying coals on the Great Eastern line was, a few 
ctis} years ago, estimated at 94, per ton per 100 miles—yielding a Jair 
se whos profit at that rate. Therefore, the reformers say, as the country 
Hays 16,000,000 a year for goods and mineral conveyance, 
and as £500,000 would yield a Sufficient profit, there is an 
overcharge of £15, 500,000, which, added to the overcharge on 
passenger-traflic, gives a stupendous total of £29,000,000, 
The fallacies involved in this statement would soon be laid 
| bare by a skilful accountant who had all the facts and all the 
vouchers fairly before him. ‘The companies, we may be well 
assured, are not so. stupid as wilfully and knowingly to throw 
away money at this rate. It may well be that a universal lower- 
ing of fares to a moderate extent, so as to fill the trains by 
inviting more passengers, would in the end pay the companies 
as well as at present, and please the public much better, but 
» such extravagant estimates as those above mentioned are wholly 
refom: untenable. As concerns the government, they have authority 
Mate ‘© purchase the railways, by virtue of an act passed in 1844, 
which empowers the Treasury to purchase, at their option, any 
Tailway after it has been at work twenty-one years: paying for it 
2 sum equal to twenty-five years’ purchase of the average of the 
last three Years’ dividend. Some writers now advocate to the 
full the exercise of this tight, by the purchase of-all the railways 


Me fares so excessively as to save the public the 429,000,000 
` Jer above named;: and then pay out of the taxes any» 
deficiency in the interest for the five hundred millions. Others, 
more modest, simply advocate the reduction of fares to one- 
third their present amount. How:the purchase-money is to be 


ling a and what ‘guarantee we have za AA ae 
rail Ya manage railways better than the existing a 

he o| “aage them, are questions left very much in the dark. res 
elow? _ “milar in some of its principles to this plan of ae 
000 ki, Futchase of all the railways by the government, is = e 
ans Ç So-called ‘Imperial Railway.’ The scheme comp 


; tion o zai to Dover 
jes; Ý} © CONstruction of three main lines, from London > 
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sae 


placed across, on either side of a clear central space? 
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Holyhead, and Edinburgh, respectively. They would go nea the ¢ 
straight from end to end. The Dover line would have m, “out | 
intermediate station; the Holyhead line would have two inte! bridg 
mediate stations at Stratford-on-Avon and Shrewsbury; whi 
the Edinburgh line would have four—at Nottingham, Leed; 
Carlisle, and Peebles (a branch from Peebles would got 
Glasgow). The line would be broad gauge, with steel rails, ay 
would cost £30,000 per mile. The speed would be not le 
than 60 miles an hour. There would be no third class, 1 
return tickets, no special or excursion trains ; but the firsta 
second class fares would be so low that a passenger could ; 
from London to Edinburgh for 20s. first class, and 15s. secon 
No*goods, minerals, or short traffic would be carried; # 
receipts would be for long traffic in passengers, mails, # a 
parcels. The returns are to be such as to yield 5 per cent) the 
the outlay ; and the line is to be .a national one, prevented f | charg 
ever, from amalgamation with any of the existing lines—The | Jin En 
is certainly an element of grandeur jin the scheme; 2 Tight, 

there are many men in the railway world who believe 
we ought to have distinct lines for the rapid through- -trafhc ai i 
the slow stopping-trafñc; but this mode of picking away fr 
the existing companies just the kinds of traffic which pay the 
best, is not likely to meet with much success in parliament. 
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§ XI. RAILWAY PECULIARITIES IN AMERICA 


WE shall know our own system all the better, if we have ? 
means of comparing it with some of the very remarkable us 
established in the United States. 

In some respects, the arrangements and management of Am 
can railways are superior to our own. The carriages “1° 
fifty to sixty feet long, resting at each end on a low four VI 4 
truck, which, turning on a pivot, admits of sharp curves i tts 


passed Abou danger of Tunning off the rails. The =i 
a 
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er the doors are at the end, a passage-way is thus obtained through- 
early Y i 3 

N ‘out the whole length of a train—an iron footplate serving to 
k 4 bridge over the space between the carriages. There is a positive 
advantage in this arrangement; the guard may be readily com- 


instead of sitting as though packed into a tea-chest, may pass 
from carriage to carriage, according as they may wish to change 
their seats, to look for a friend, or discover a conversablé com- 
panion. A compartment at one end of each carriage is reserved 
exclusively for the use of women, and is fitted up with washiag 
apparatus and other conveniences. In cold weather, the whole 
vehicle is kept warm by a stove, and lighted always at night by 
alamp at each end. The seats are stuffed, and have padded 
backs, in all carriages alike, there being no distinction of first, 
second, or third class. ‘The principle in America is to afford 
f the same accommodation to all at the lowest profitable scale of 
| charges. Such arrangements might not be generally acceptable 
< p © England ; but the experiment would be worth trying, whether 
a light, Toomy carriages, of only one class, with stuffed seats and 
€ ™ \moderate fares, would find favour on the one hand, and bring 


Fe ait 

an and 
ron on the other. Besides the advantages here indicated, 
J the he American carriages are but half the weight of those usually 
y i 


made in this country ; consequently, the sixty or eighty passen- 
Sets which each will accommodate are conveyed with economy 
f locomotive power and almost the minimum of “ dead-weight.’ 
| There is yet another convenience peculiar to railway travelling 
CA NP America which we feel bound ‘to notice: the arrangements 

[resPecting luggage. The guard receives your trunks, bags, or 
ave !BP0xes, attaches to each a numbered zinc label, and for each 
Yes you a duplicate, and locks the whole in a special com- 
atment. At the journey’s end, you choose among the porters 


Am © respective hotels waiting on the platform, hand your zine 
re fmabels to One of them, and walk or ride away, with the comfort- 
nee e Assurance that all your luggage will safely follow. a 
; beallaints about lost luggage are consequently rare. It will be 
sats ld that the throng of passengers and press of business are So 


an 3 
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much greater in England than America, as to prevent ANY pox: J 
bility of similar arrangements. Here thousands travel she ) pert 
distances; there, hundreds travel long distances. Here, fm! nece 


twenty to a hundred trains a day from a station scarcely satis jour 


the demand ; there, four daily trains suffice for the whole trafie of C 
But might we not require that the most efficient and satisfactoy Penn 


arrangements should be formed where there is most work tof these 
done? If we cannot do everything better than all the resto! wasi 
the world, we ought at least to do as well. Th 
Gn further illustration of some of the peculiarities of Amenc}! to res 
railway travelling, we may quote from Mr W. Chambers’s Thiri) are sc 
as they are in America: ‘The train that carried me from Cinc#}! the c 
nati consisted of six cars, including among the passengers} attain 
number of pedlers, who, with basket in hand, went from cart theref 
car, while the train was in motion, offering books and new} tracks 
papers for sale. One of these travelling merchants wenti at ap 
work in a methodical manner. First, in making his roun | hour 
he left with each passenger a circular descriptive and rect) this, . 
mendatory of a particular book, and in due time returned fi mome 
orders, which he executed on the spot. On some of the line ented 
of railway, peddling in this and other forms has become so ole iTe als 
sive, that it is now forbidden. Besides visits from the traffic 
in books and newspapers, the passengers in the train " 
waited on every hour by a negro boy, supplying glasses of wal 
With a tin watering-pot in one hand, and a tumbler in the ot 
he respectfully addressed each person in turn. The prov! ; 
of water in this manner seems to be part of the railway i 
in the United States. I,.at least, saw few trains withott 
supply of water for passengers. Sometimes a vase and drm 
glass occupy a spare corner in the car, and every One sig 
take care of himself; but more frequently the water js cal 
‘round.for general accommodation. As vases of water are! 
wise ekposed for public use in many of the hotel lobbies zA 
impressed with. the belief that the Americans are the ! 
water-drinkers - in the world—whether: as a matter of t3 prty 
necessity, I am not able to say. > 


>> 
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posi ‘It is an unfortunate peculiarity in American railways, that 
shor } certain States have adopted different gauges, so that a break 
Mtn!’ necessarily takes place in passing from one to another. In the 


satish P journey I was now performing, I had occasion to leave the state 
trafic] of Ohio; pass through about twen ty miles of the state of 
factoql) Pennsylvania ; and finish in the state of New York. In each of 


these states, the tracks were of a different width, and the shifting 
was anything but agreeable.’ 

The plan of the American railway companies has been 
to rest satisfied with single lines until the resources of a district 
are so far opened up, and capital thereby created, as to warrant 
the construction of double tracks.” Only a few have as yet 
attained the dignity of double lines. It will be understood, 
therefore, that American railways are almost all only single 
tracks, and do not admit of trains passing each other, except 
ent Hi at appointed stations. Sometimes a train has to stop for an, 
unt hour till the arrival of the one in the opposite direction; but 
recat) this, as with other inconveniences, is felt to be of inferior 
red fj Moment in comparison with having no railway at all. * Con- 
epented at the outset with single lines, the projectors of railways 
Ye also satisfied with other simple and economic -arrangements. 
Where bridges or viaducts are required, they are usually con- 
fi structed of logs, of wood, both for the upright supports and 

“toss-bearers, applied in-a rough state from the adze, without 
Polish or painting. In some instances, there are long viaduct 
Hy Mections of this kind across lakes and inlets of the sea; 


oyl : 
syst and so little are they above the surface, that the trains seem as 
out Moning on the water, I seldom saw any ledges to meri 
rinkti aducts ; and nothing could have saved the trains had NI 
s lef Slipped from the track. In.the more populous and advan 
cary, Stricts, we occasionally see viaducts across rivers, constructe 
Yu Wa Considerable cost of stone and iron.’ The general ee 
. ott} t0 lay the rails on transverse wooden sleepers, of which EE 
prall“ cems to be no scarcity anywhere, for they are generally plac 


S ar- 
mse tot More than a foot apart; this abundance of sleepers ae 
pv Compensating for a want of proper ballasting or Packins 


i 
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with gravel. Little trouble is taken to dress the surface, to drs 
the sides, or to fence the lines. Where the railways intersen p 
cultivated fields, or patches of a superior kind of pasture-lan, | 
the lines are enclosed with the usual zigzag rails; but in may 
places there are no fences of any kind, and the lines can dea 
crossed by foot-passengers without challenge. At various place|} with 
the railways proceed for miles through thick forests of tall tres} jike 
and there the prospect from the windows of the cars is wild ari i 
solemn. Lofty pines, intermingled with birch and maple, nji tick 
likè a wall on each side. impi 
In reference to an item which is always so heavy in Englaiff seric 

i preliminary expense, America is more fortunate. ‘In mostoft}) be c 
i states, each railway company requires to have a special statt)) estal 
; or charter, which is procured at an insignificant cost; all that}! lines 
o necessary being to shew that the proposed company is provide}, tick 
A with means to carry out its undertaking, In several state) they 
N including New York and Ohio, no special charter is now need] in th 
for a railway. A general railway law prescribes the rules toh)‘ 
~ followed by all corporate concerns; and within the proviso) half 
named, any railway company, if it has the means, may 0% weli 

mence operations. There is thus, in reality, no impediment! he p 

the covering the whole country with railways; and this freed) and 

is imparted on the'solid ground, that each company best kno} a fa 

its own interests, and that nobody will be so foolish as to tht that 

away Money in making a railway, any more than in setting" Old c 

a store, or building a factory, where it is not wanted. «+ WA 

Thus relieved of Many expenses which weigh heavily on! ics 

A system, and diminish profits, the American railway comp# small 
: haye the further advantage of getting land for nothing, 9 when 
very insignificant prices. In the western, or unimprove WA 
of the country, land for railways is sometimes given by” h ae 
ships, counties, or the state authorities, in order to encour T h 
capitalists; and I heard even of instances in which the P 4 ya S 
contributed not only the land, but the earthworks.’ As f? ey N 
of construction, wood for sleepers can, in many places, be 
for the cost of cutting and preparing. To the gre 0 
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y drai prairies, wood as well as rails must, of course, be brought from 
terse p distant quarters ; but the expense of carriage is balanced by the 
elany, | comparatively light cost of earthworks. In these prairies, a 


myg railway may be carried 500 miles ina straight line on nearly a 
“an lf dead-level—the line stretching onward through grass and flowers 
placii without the slightest obstruction, and appearing to the eye 
Ltresff Jike a zone girdling the earth. 
ld a Within all the principal termini, there are offices where 
le, ns tickets may be procured, and there are likewise, in every city of 
importance, general railway agency-offices, where tickets for a 
glili series of railways, ex suite, may be purchased. There seems to 
oft} be considerable competition among the agents who keep these 
stati establishments, in order to induce passengers to go by particular 
that: lines. Whether purchased from agents or at the stations, the 
Ovide)) tickets do not carry any date, further than the year in which 
stats), they are issued. The practice is to sell all the tickets required 


‘| ìn the route, although embracing the lines of several companies. 
tok! ‘An American conductor is a nondescript being, half-clerk, 


visit] hal-guard, with a dash of the gentleman. He is generally 
y colgwell dressed ; sometimes wears a beard, and when off duty, 
nent] he passes for a respectable personage at any of the hotels, 
eed] and may be seen lounging about in the best company with 
kwija fashionable wife. No one would be surprised to find 
they} that he is a colonel in the militia, for “ good whips” in the 
ting) old Coaching-time are known to have boasted that distinction. 


At all events, the conductor would need to be a person of some 


Integrity, for the check upon his transactions is infinitesimally 
pany “Mal. |. | Hardly have the wheels made a revolution, 
or When the door at one end of the car is opened, and the 
J py! Conductor begins his rounds. Walking down the middle, with 
j oif} Tow of seats on each side, and each seat holding two persons, 
ou he holds out his hand right and left as he proceeds, ere a 
publ © one to escape his vigilance. All he says i E a 


she z J 
or} TS utters the word in a dry, callous tone, as 1 R 
pe i Something to-be cheerful. If you have already bought ae 
t opf YOU render it up to this abrupt demand, and a check-ticket 
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„kon consulting them, we are able to ascertain our PO 
>” Information in this form is ve 
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is given in exchange. Should you have followed the ordinas | the 
practice, and have no ticket to produce, the conductor sees que 
the ticket you require from a small tin box he carries unde hil and 
arm, and you pay him thé cost of it, increased in price ih T 
the extent of five cents, as a penalty for having had to bi trai 
it in the cars—such fine being exigible, according to a printé}y ope 
notification on the walls of the station-houses, Having finish)! cha 
off in the car in which you are seated, the conductor opens th}; On 
door at the further end, steps from the platform across a gulf} on 
two feet, to the platform of the next car; and so goes throug) a n 
the whole train, till he reaches the van devoted to the baggagh) whi 
where he has a kind of den for counting his money, aj) the 
cogitating over his affairs. But as there is no rest for the wickel) pro 
So there is no repose for a conductor. Just before comiil} is r 
up to a station, he makes his appearance, and takes a deliberi the 
survey of his customers, receiving checks from those wi) arm 


are about to départ. When the train is in motion agii. the, 
the same ceremony is gone. through—rather troublesome, |, and 
must be owned; but the conductor has a faculty for remem 
bering who have checks for a long, and: who for a st 
journey, and ceases to say “Ticket” more than two or thr 
times to anybody. When it grows dark, the conductor dë 


not trust to the lamp which lights up each car; he am En 
a lantern with a strong reflector, which enables him to scrutimi T 7 
the equivocal bank-notes that may be tendered in paym ie 
To enable him to perform this operation satisfactorily; ae 
lantern is ‘made with a tin hoop beneath, and through “i. = 
ting the arm is thrust, so as: to leave both hands diseng's" an 
The checks Which are distributed, and collected by the a tie 
ductor in the manner just explained, consist of narrow WA to À 
of pasteboard about three inches long, and are of some 4 hen 
, tovtravellers. On one side there isa list of the various stop" Ši 


places, with the intermediate distances in miles; and 


£ cy 
é i ry desirable; for as ther 
a great deficiency of railway-officers at the stations, 2 
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rding | the conductor is usually out of the way when you want to ask a 
question, you are very much left to such knowledge as the checks 
and the American Bradshaw are able to furnish.’ 

The luggage. arrangements seem to be well managed. Every 
train possesses a luggage-van (called a crate), and within an 
opening in its side is found a. baggage-master, who takes 
charge of every person’s luggage without any additional fee. 
On going up to the baggage-master with a portmanteau, he, 
on learning your destination, attaches a brass-plate, on which 
a number is’ struck, the plate being hung to a leather strap 
which he. loops through the handle of the portmanteau. At 
the same time, he gives you a duplicate brass-plate, on 
producing which at the end of your journey, your portmanteau 
is rendered up. At all the: principal termini, you are spared 
the trouble of even looking after your luggage. Just before 
arrival, the baggage-master leaves his yan, and walking through 
. the cars, asks every person if he would like his luggage delivered, 
and where. You give up your duplicate brass-ticket, the 
number of which is immediately entered in a book, with the 
name of the hotel you are going to;:and, in half an hour 
„or less after arrival} there lies your luggage on the floor of 
your bedroom. This trouble is requited by a small fee, which 
is paid by the’ clerk of the hotel, and entered in your account. 
_The common rate of speed is from twenty to thirty miles A 
Two or three passenger-trains, each way per diem, 1s WA $ ET 
allowance in the open districts ; and from the general leve ness 2 
the Country, the cost of working cannot be excessive. ee eee 
engines “fire up” with billets of wood, procured at a trifling gei 
and stored in large stacks along the road, ready for D ee pie 
ps rough fuel, when ignited; sparks rise in oe Epa ae Ai 

Prevent their egress, a capacious grating 1s pla : 


? 
- em. as 
ney, and we do not hear of any damage being eae ka Wa 
Since the v 5 from which the abov P 
ce the volume was written, ‘in America have ya 


7 Te taken, some of-the more important railways 19 


op in the solidity i 
sere Bas a nearer approach to the European Bea j 
mdi ~ the works and the general rate of expen Ie j 
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1835; 
1836. 


$ 1837. 
Annals of Railways from 1815 to 1866. ; 
: 1838. 
We cannot better close this chapter than by a rapid glane 


in the form of ‘Annals,’ at. some of the more salient features i 
the progress of railways during the last wonderfully active hal 
century. 


1839. 
1840, ` 


1841. | 


1815. Sixteen Acts of Parliament for Railways passed between 1801 and 
My year.—Plain edged wheels adopted; to run on smooth iron rails 
i 1816. George Stephenson’s first patent for a colliery railway locomotive. 
1817—19. Only one new line of railway sanctioned by parliament in each 
these three years; a few planned by private agreement. 

1820. Rolled or malleable iron rails first substituted for cast iron.—M | 

Gray’s scheme for a national system of railways published. ij 
1821. Stockton and Darlington Railway sanctioned by parliament, ate 
much opposition. j | 
1822—23. Not 2 single new railway sanctioned by parliament in either ¢ 
these two years. 
1824. Atmospheric railway tube first tried by Mr Mellish at Brighton. 
1825. Opening of the Stockton and Darlington Railway, for passengers 
well as minerals, | 
1826. Locomotives first used on Stockton and Darlington.—Act for Liver 
and Manchester Railway obtained. Sp 
1827. Passengers first conveyed on Scotch railway, Monkland and Kiti 
tilloch, and Glasgow and Garnkirk lines, 
1828. Edge rails instead of flat rails adopted on French mineral railways 
First American locomotive constructed. 
1829. Competition of locomotives, Liverpool and Manchester Railway: 
1830. Opening of Liverpool and Manchester Railway, and final triu 


1842. ] 
1843. 1 


1844. 1 


1845, § 


> of the locomotive. £1850. c 
A 1831. Newcastle and Carlisle Railway begun, first line from east cost 
west. 


1832. Dundee and Newtyle Rai 
worked by rope traction, 3 ja 

1833. Act for London and Birmingham Railway obtained.—First subut 
railway begun, London to Greenwich. ci?) 

1834. First passenger railway in Treland, Dublin to Kingstown.—The Bes 
railway system commenced, : 


Iway opened, rising 540 fect in 11 mile 


- 
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1835. Pinkus’s Atmospheric Railway tried near London,—First broad- 
line sanctioned. 
1830. Railway commenced from Camden Town to Snowhill, and abandoned, 
—Acts for the Midland and Eastern Counties? lines passed. 
1837. Great railway activity in parliament, forty-two acts passed—Grand 
Junction Railway opened. 
: 1838. Opening of London and Birmingham Railway throughout—System of 
glane ‘through tickets’ established. 
1839. Tirst portion of broad gauge opened for traffic, London to Maidenhead. 


gauge 


ures n 
e hak 1840, Blackwall Railway opened, rope traction and electric signals.—Clege 
"| and Samuda's Atmospheric Railway tried. - 
1841. Board of Trade first obtained control over railways.—Brighton and 
and Great Western lines fully opened. å 
ails 1842, Railway Clearing-house system commenced.—Edinburgh and Glasgow 


Ke Railway opened. d 
SA 1843. First atmospheric railway opened for traffic, Kingstown and Dalkey.— 
South-Eastern and Eastern Counties’ lines opened. 

Pes 1844. First line sanctioned to cross the Border, North British.—Parliamentary 
ii trains established.— Eastern Counties’ gauge changed from 5 feet to 

5 atl 4 fect 83 inches.—First great railway amalgamation, the Midland. 
(1845. ‘Battle of the Gauges,’ in and out of parliament—Highest prices 

4 known of the chief companies’ shares.—Longest railway tunnel 

finished, at Woodhead, 5192 yards. 

46. The great Victoria Railway Bridge at Montreal planned.—6oo railway 

bills in the House of Commons.—Broad-gauge express began to 
Tun from London to Bristol in 2} hours—lLondon and North- 
Western Railway Company formed by amalgamation. 
1847, Atmospherié system adopted on parts of South Devon Railway. 
—1000 railway acts passed down to this year, for 13,000 miles of 
railway, of which only 3000 open. i 2 
: £200, 000,000 spent upon railways to this year.—Railway insurance 
System planned. ` 

1849, Atmospheric sees wholly abandoned.—Raising of the Menai tubes. 
—By this year, 160 railway companies had been amalgamated into 
22.—First li a ndia. K 

1850. Coat traffic see oe Northern Railway organised. —Menai 

tubular bridge finished.—Tweed viaduct opened.—2000 railway 

ils Stations at work in United Kingdom. ee tr 
mys Through Bias ae between England and Ireland, including 


ither ¢ 


` 


z 7 ger found 
purih Sea-passage.— Average distance travelled by every passeng 
7 to be E mi, kala yange fare 25d.—Great Exhibition oa 
id Y to have brought £600,000 to the railway compantes.—5000 perso! 


brought by Great Western in one train of 150 carriages. 


` 
7 
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1852. The Alps first crossed by a locomotive at the Sémmering Pass, 
grand railway hotel opened at Paddington.—s railway acts, 7 
1853. Robert Stephenson determined the plan for the great Victoria pay 
> at Montreal. 
1854. Works of Victoria Bridge commenced.—82 railway bills passed; 
persons killed and 453 injured by railway accidents, 
1855. The locomotive first crossed Niagara.—8050 miles of railway ope} 
traffic in the United Kingdom at the beginning of the year. 
1856. Estimated to be 32,000 miles of railway commenced in Europ, 
à which three-fifths finished and open. 
1857: 104 railway bills brought in, and 84 passed.—Total capital of al 
ja companfes, £346,000,000, of which # 309,000,000 had been x: 
and spent.—Experiments ‘began on the great Mont Cenis tumi 
1858: 70,000,000 passengers travelled by railway in. half a year, trač 
1,050,000,000 miles, and paying £ 13,000,000 for their tickets- 
sum of £23,000,000 spent by this time on railways in India. 
1859. Victoria Tubular Bridge opened.—The Rhine crossed by railw 
-Cologne.—Tinishing of Brunel’s Albert Bridge over the Tama. 
1860. About 10,000 miles of tailway open in the United Kingdom, 5) 
28,000 in the United States, at the beginning of the yar 
tailway acts passed in the last ten years. | 
1861. Boring of the Mont Cenis tunnel commenced at the south co 
Railway bridge over the Ebro finished. ie 
1862. Bridge over the Rhine at Mayence opened:—First underground 
way (Metropolitan) opened.—Mont Cenis tunnel at north end bg 
1863. 205,000,000 passengers conveyed on 12,000 miles of railwsj 
4,700,000 trains, which ran 117,000,000 miles.— £ 32,000,0MF 
for conveyance of Passengers, live-stock, goods, and minerals. 
1864. Capital Spent on railways in the United Kingdom, £425,000; 
296 railway bills came before parliament, of which 201 P 
417 miles of new railway planned for the metropolis alone. 
1865. Railway over"Mont Cenis commenced.—Pneumatic railway unda, 


` Thames sanctioned.— Railways open in the United oe 
increased to 12,400 miles,—250 new railway acts passed. 
1866. The Scotch lines í ; | 


from Carlisle to Aberdeen, all under one comp" 
amalgamation—Continuons rail open from Penzance, nea! NA 
End, to Bonar Bridge in Sutherlandshire, $45 miles OPT 
Cannon Street Station —A scertained expenditure of £4 
on two miles of railway to Cannon Street and Charing 
including the bridges and stations. 
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CHAPTER IL 


STEAMERS. 


$I. SHIPS OF EARLY NATIONS. .. 


TRAVELLING by river or sea would naturally suggest 
Bh itself to all except the inhabitants of regions in the 
an of a large continent. The very floating of trunks of 
rit On the water would give a hint to the first shipwrights ; 
rth a little study of the movements of a fish, combined 
Ji thin A Peculiar shape of the fish itself, would furnish some-, 
E= za ike a pattern for the prow, the bows, the quarter, the 
ng “4,2. © Stern, the oars, and the rudder of a floating vessel. 
WAO Plank to which the navigator clings, like the as 
“ners of some of the Sandwich Islands ; a hollowed trunk 
* fallen ‘tree; beams or planks lashed together to form 
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a raft; the pottery-floats of Egypt, consisting of carthen ves 
covered with a flooring of bulrushes; planks of acanthus- 
lapped over and pegged like the slates of a house-roof wato | 
papyrus leaves, to form a sheathing and an awning ; a framewg 
of willow, covered with skins; wooden-ribbed vessels, w 
similar skin-coverings! a canoe with a skin-deck, which w 
round and encloses the lower part of the navig 


gator’s body; 
double canoe of two hollowed trunks, with planks stretched ac 


from the one to the other; long poles tied together with we 
Sinews, and covered with sea-dog skins—all were primitive f 
of boat, and most of them could probably still be found am 
the ruder tribes of the carth. In countries intersected’ 
numerous rivers, the traveller adapted himself to land and w 
travelling with equal facility ;-his ass carried the boat by l 
his boat carried the ass by water. 

To make a wind-bearing surface accommodate itself to ae 
particular direction in which a navigator wished to move," to Be 
ansachievement dependent on many experiments. Whethet’ dics 
have one, two, or more masts ; whether to fasten one or mi 
sails to each mast; whether to carry the masts to a great 
small height, and to make the sails large or small; whethet 
sails should be Square or triangular; whether to cause then 
veer round the mast, or to slide up and down it—were p% 
that could only be determined by patient study. One by 
the component elements, of a complete ship—the deck, f 
rudder, the anchor, the cables, the rigging, the cabin; 


invented, by gradations, which it would be vain to think” 
of tracing, 


prows 


liatior 
forms, 
javeli 
fall u 
days, 
enable 
they w 
The 
over | 
mance! 
nation 
broad 


and war in early times led io 
classes, planned in special relat? Yn 
A mgers, 
Salleys, triremes, and other YA! flowers, 
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aK prows, constructed for the same purpose as the rams of later 

_y days (‘There is nothing new under the sun V)—that of dashing 
Jifaito the enemy, and shattering his hull; while, on the other 
hand, strong timbers were so placed as to guard against a reta- 
liation by similar means. On these vessels were stages, plat- 
forms, and turrets of various kinds, to be occupied by archers, 
javelin-men, slingers, and men provided with heavy stones to let 
fall upon the enemy. The commercial ships, in those early 
days, were made shorter and rounder than the war-galleys, to 
enable them to carry more cargo, passengers, and luggage; 
they were very flat-bottomed, and drew but little water, 

The Greeks are credited with the first employment of decks 
over the ranks of rowers in the galleys, to facilitate the 
manœuvres: of armed men. The Pheenician and neighbouring 
nations employed for commercial purposes ships without keels, 
‘broad in beam, flat in floor, and rounded at the ends. Two 
motives actuated the builders in gradually introducing keels— 
.t0 facilitate the fastening of the bent ribs which formed the 
framework, and to enable the ship to cut more swiftly through 
He water. The planking which covered the frame was fastened 
to the ribs by iron bolts; and there is reason to believe that the 
dovetailing of short timbers, to make a strong timber of greater 
length, Was not unknown to the early shipwrights. ? : 
The carly nations gave class-names to their ships depending 
9 the countries to which they belonged, the ports pence 
frit oe purposes wwe ey ve sel. The 
or kin i EER SA Sina s a ancient times 
aS at See OS bein) cata Dee ds and goddesses, 

chee eee aaa OES ae d queens, princes 
Fan and martyrs, popes, pe ae ae dramatists 
lends aS, naval and military heroes, Ea Tea za 
sinc S, painters, sculptors, actors and actresses, i] plants, 
aon? fairies, furies, magicians, spirits of good and of evik, pian it 

Pers) tra ale ons | precious stones, planets and sate 

? acs, fruits, gems and preciou > P; islands, 
“Steroids and stars, countries, rivers, seas, OCeaDS, ST 
a tes, mountains Pa a E E brought into requisition. 
K 2 2 


` 
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-vessels were, in some instances, three-masted, spreading 


_ the prows and poops`raised to a greater height, the fram 
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The ships with which the Britons opposed the ‘landing ¢ voni 
Cæsar were flatter than those of their opponents, fitted for fon 
sailing in tidal harbours and along shoal coasts. They wer! ane 
very elevated at prow and poop, or head and stern, a precatimp” 
deemed necessary against stormy seas. The Saxon pirts 
who troubled the North Sea or German Oceah, had ship 
with wicker frames and hide-sheathing; they differed froy 
the coracle in having wooden keels, which facilitated the 
more rapid progress through the water. At a later pero 
the Anglo-Saxon ships were single-masted; they had a squz 
sail, a curved bottom or floor, and the prow and poop mut 
decorated. Under Canute, the Danish vessels were on som 
occasions so large that they would carry a hundred am 
men each; the mast and other parts of the vessel were oft 
sumptuously decorated. 

From the time of the Norman invasion, the advance í 
ship-buildmg in England was steady and continuous. Ti the I 
Norman galleys, 900 in number, which brought over Wills} furnis 
and his valorous companions, were small, scarcely accommo bows 
dating twenty men each. The ships with which Richard Coul fa 
de Lion gained notoriety in the seas around France and in th Masts 
Mediterranean, appear to have been the largest and bet" omic 
those days. Under the names of busses and dromons, th 


greater area of canvas to the wind than had before P 
known. About the time of Edward II., English warves 
had undergone a considerable change, so as to resemble m 
a modern ship than an ancient galley. The length was redi 


of the hull more skilfully constructed, and the boards fom 
the outer planking lapped instead of joining with flush ee 
‘Two masts were often used; and the square sails and the. 
were planned for reefing and unreefing much more zi shot lez 
than had been possible im the older galleys. A bows?™ wrhen 
now for the first time used. Meanwhile, the galleys Be : 


Mediterranean underwent little change. The modem v 


7 
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ding ¢ „gondola is an application of the galley of those days to th 
tted fy canals and narrow channels that separate the small A i 
ey we” anereon the city of Venice is built. E 
When gunpowder was introduced into naval warfare, the 
Piratsl) sides of ships required to be higher than before, to give é =e 
d shi} for the guns and gunners, At first, the guns were fired eek the 
side. or gunwale; but an improvement was effected by makin 

port-holes through which the shot might pass. The top cate 
or upper part of the sides being made usually to incline inwards 

gave a lumpish, heavy appearance to the galleons, as such 
modified galleys were termed. The Venetian galleas was a 


mce 6 
h T a pilot, originally perched on a stage near the topmast, was 
Allah êi ry . . . 

Will) 'umished with a standing-place of less perilous kind; the 


; e Selin near the stern, and a ruder cabin under the forecastle, 

| ad the size of merchant-ships as well as of Saas 

to cal] Aa Even before the end of what we are Se 

ricky 1e middle ages, Bristol sent forth trading-ships calle 
» Sometimes six or eight hundred tons burden. 


$ Il VOYAGES OF EARLY NATIONS. 


y navigators were timid, in fear of dangers which they had 
summer; to start only 
to invoke the special 

was about to 


Ta Tae car] 


„wot 3 
ant learned to conquer. Fo sail only in 


e : 
rap! 


eivhen ys 
ee ae Wmds and-wayes were favourable ; 
en “Chon of some- deity or deities, when a voyage 
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be commenced; to regard with superstitious hopes or tems 4 Mas 
numerous omens which cannot even be imagined at the preg.) Icel 
day; to draw up and anchor in some cove at night, rather tat and 
brave the dangers of the open seas after davies: to keep with 
sight of the shore ; to land frequently for provisions—these ye 
the maxims which governed them. It was only after numer; 
discoveries in science and inventions in art had been ma 
that mariners ventured out of sight of land. When it becam 
known how regular in their revolutions are the sun, mox 
planets, and stars, men were able to lay down rules for de 
mining the course of a ship at sea, and the distance and beai 
from known ports and headlands, by the relative positions oft} 
heavenly bodies. Many special rules—the appearance of 
birds, the prevalence of particular kinds of fish, the surges # 
breakers that: denote the vicinity of the coast, the appearant 
_ of the sky and clouds, the vicinity of headlands and coast! 
the shallowness and nature of the soundings, sudden changa“ 
the temperature of the air or direction of the wind—were sg) 
that possessed much value before the compass was brought t ti 
the aid of the mariner. 
Whether the inhabitants of China or India knew anything! od 
navigation earlier than the dwellers on the shores of the Medi CS 
ranean, we have no certain means of judging; but the ™ 
ancient reliable records certainly give the precedence to 
latter. The Phoenicians and Car thaginians were early navig 
of the Mediterranean ; and the eeng of Tyre and SÈ 
are credited with the trick of exaggerating the dangers © 
horrors of the seas, as a means of deterring others from em 
ing in enterprises which would disturb a ` profitable moni, 
There is historical testimony to the voyage of Scylax, 4 
desire of Darius, down the Indus, westward across the ; 
Ocean to the African coast, and up the Red Sea; to the att 
of Sataspes, in the time of Xerxes, to sail down the WA 5 
-of Africa; to the voyages of two. Carthaginian fleets, 9 
_ Hanno lori the west coast of Africa, the other under “ie 
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Massilian, up the Atlantic coast as far as Britain, Norway, and ` 
w) Iceland ; to the voyage of Nearchus, at the command of Alex- 
ta ander, down the Indus, across the Indian Ocean, and up the 
Persian Gulf to the mouths of the Tigris and Euphrates ; and to 
the abortive attempt of Eudoxus to circumnavigate Africa, 
Opposed by the hostility of the Egyptians and Ethiopians on 
the. western shores of the Red Sea, and of the Syrians and 
Arabians on the eastern, the Phcenicians fried to get across the 
Isthmus of Suez to the Red Sea by selecting some Janding-place 
on the Mediterranean coast, and establishing a system of land- 
transport thence across the isthmus to Suez. Two sets of 
voyages were thereby placed in aid of each other, one from the 
Asiatic to the African coasts of the Mediterranean, the other 
from Suez down the Red Sea to the Indian Ocean. 
yearant}, Discoveries of various natural phenomena were of vast aid in 
sast-clz, developing navigation. The Roman masters of Egypt, in the 
hangast time of Claudian, are said to have been the first to avail them- ; 
rere sin Selves of the monsoons, a modification of the trade-winds, m 
‘ought traversing the Indian Ocean. Another discovery, arising out of 
the knowledge that the earth is globular, was that imaginary 
Ines of latitude, crossing imaginary lines of longitude, will serve 
to define the positions of places on the earth's surface, enabling 
mariners either to lay down such places on maps and charts, or 
to describe them by a few numerals. Ptolemy was the first to 
i render this method useful about the second century of the 
Tistian era, 4 
During the middle ages, navigation groped its way, like most 
the arts, slowly and laboriously. The Arabs, for some 
jf Mturies, took the lead, inheriting what was left of the 
pept that had formerly distinguished ar oe fae 
a mg on the Mediterranean. They ae ini 
; PaE between the Persian Gulf and India, oe ied 
; NA with the Red Sea trade. They seem $ ab 
wei» and visited ports on the eastern coast of India. 
ones enturies ] A the southern confines 
r Hiec > “ater, they reached as far as merchandise 
thea “| ma, from which vast and rich empire stores 0 
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were brought to Bassora, there to be exchanged for Europen \ 


goods. An account is extant, in the works of Edrisi, of a / of Tax 
expedition made in the twelfth century by some Arabs, which ships 
ime ` 


is believed to denote the fact ‘that the mariners reachel 
the Azores and Canary Islands. 

The nations and states which were gradually formed i 
Italy out of the wreck of the old Roman empire, grew, in som 
instances, to great maritime importance. Venice was the meji, 
prominent among them. . The Venetians began by sending 0: 
trading-ships to neighbouring, ports ; then they sent war-gallg 
to accompany and protect the trading-ships ; and thus thy 
developed a controlling power throughout the easten hi 
of the Mediterranean. Under the famous doges, Micheli ai: 
Faliero, fleets of two hundred war-galleys were sent out to th; 
part in the Crusading expeditions ; and a third fleet of the kis! 
defeated the Byzantine fleet under Barbarossa. Their suc 
in trade enabled the Venetians to bear the cost of the 
armaments. In the twelfth and thirteenth centuries, Veneti 
ships brought the treasures of the East—gold, silver, silk, spic 
diamonds, aromatics, drugs, dyes—to England, at a time wip 
our own commercial marine was barely developed. 
Venetians, though occasionally equalled by the Genoese, o 
tinued to be the dominant maritime power in the Mediterran’ 

until the latter half of the fifteenth century; when the discove 

of new ocean routes by the Spaniards and Portuguese gave) 
formidable check to Venetian leadership in the interchang 

European commodities for those of the distant East. | 

These new ocean routes mark the most important ep% c 
„perhaps, in the history of sea-travel. The thirst for wealt J 
always been the leading motive to geographical discovery 


India 


it was not less observable in this instance than in others a Voyag 
Spaniards and Portuguese resolved to search for 2 new rout Y Sth 
India by way of the Atlantic and Southern or Indian 0%] fisco 


The magnet or loadstone, by whomsoever discovered, bee hich 


regularly employed as a nautical aid in the fifteenth <a 
and justified mariners in departing and remaining out 0” 
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pean of land with a boldness not permitted to those who guided their 
) any ships merely by observation of the stars; and about the same 
e | Ame various instruments were invented for taking altitudes and 
“TCH measuring arcs of the meridian and horizon. The Portuguese, 
under the direction of Prince Henry, extended their knowledge 
of the West African coast as far south as Cape Bojador. 
Towards the close of the century, Bartholomew Diaz made 
‘the celebrated voyage by which he discovered the ‘ Cape 
of Storms,’ a name changed by John, king of Portugal, to ‘ Cape 
of Good Hope.’ The still more notable voyage of Vasco de 
Gama finished the work done by Bartholomew Diaz. Just 
before the close of the century—that is, in 1497, 1498, and 
1499—Vasco not only doubled the far-famed cape, but spanned 
the ocean from thence to India; giving to the Portuguese, in 
the magniloquent potency of the pope's rescript, supreme 
“| possession of all the countries that might be discovered in the 
‘| Indian seas. . 
..! The Spaniards marked out for themselves a scene of maritime 
‘\glory in another region. ‘They sought westward across the 
Atlantic, rather than round the Stormy Cape. Columbus found 
favour with F erdinand and Isabella in regard to a plan he had 
formed for discovering new lands. He unquestionably visited 
lands in the so-called West Indies, and coasts in Central 
America, which had never before been seen by Europeans ; and 
is narrative of these expeditions, which took place in 1492 WA 
1493, shewed clearly enough that a pathway cree ce 
Ji toss the broad Atlantic, even with the small gnon tte r 
; mighty. WAA canes aS Bon; the adventurous 
1 voya, pear Ama, tee > “a the journey across the 
ith of Bilboa, in 1503, to Darien, #0. = ifc Ocean; the 
$ S, till he gazed upon the majestic bac 2 


isc oS z th American strait 
Overy by Magellan, in 1520, of the Sou zA de by some of 


euch bears his name; the bold voyage ™ Pacific to the 
cllan’s companions directly across the od Hope—the 
ilippines, and so home round the Cape of Goo p 
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first real circumnavigation of the globe; the discovery jy | comp 
Amerigo Vespucci of new portions of the South American India 
coast; and the voyages of Ponce de Leon to Florida, and off jhe 5 
Girjalva to Mexico. It will thus be seen, that while thf contu 
Portuguese honourably distinguished themselves by making tf} and | 
daring voyages which established an eastward route to Indal} China 
round the Cape of Good Hope, the Spaniards were at leg} Sea n 
equally active in western research across the Atlantic ani re 
Pacific Oceans. Sate : za 
England was of course not inactive during these centuria, + 
though her maritime daring did not so early manifest itself: it 
distant seas. Of the discovery of America in the ninth centu ag, 
by the ‘hardy Norsemen, we know too little to speak wit ae 
certainty ; nor, indeed, throughout the long range of centur ie 
down to the days of Frobisher, Drake, and Cavendish, was the) or 
any great amount of distant geographical discovery or ocz Foos 
voyaging made by the English or their neighbours. Drake wa 
the first Englishman—Magellan’s companions having been i ; 
first of any country—who circumnavigated the globe; he wet} 
round Cape Horn, followed the west coast of America as fat 4 
as California, crossed the Pacific to the Spice Islands, and; 
homeward round the Cape of Good Hope. Davis, Bafiin, € 
Hudson made their adventurous attempts to round the north 
extremity of America as a means of reaching the Pacific Om! 
and the Indies; they failed, but they discovered the straits $ 
bays which have been named after them. A 
All that has been done during the last three centuri 
increase our knowledge of the earth’s surface by long i 
in sailing-ships, has been but the legitimate filling-uP “4 
outline already prepared. Little by little, all the coas 
the new and old continents have been laid down in ow”) Uxoy 
together with those of the Australian and Polynesian goue lation. 
islands, and almost countless islands in other oceans 4” poi Ompa 
Ship-builders had every inducement to make their sh? | 
‘roomy and swift, that they might accommodate a larg? ii 
of cargo, and might, at the same time, return more pre 
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yh | completing pe ESE in a short period. Hence the splendid 
rican Indiamen built in the old days of the East India Company, and 
nd oÑ Jhe still more splendid American ‘liners’ that ran (and still 
> thf continue to run) from London and Liverpool to New York, 
ng thel and the Aberdeen ‘clippers’ that have worked so well in the 
Ind: China and Australia trades. One of the grandest sights on the 
sea must be a first-class sailing-ship, with all canvas spread, 
bome swiftly and steadily by the trade-winds across the mighty 
Pacific, 

Perhaps the most exciting work in which such ships are ever 
self uf) ROW engaged is the maintenance of an ocean-race of 15,000 
enw Mules, such as that which is run by the China tea-ships in the 
Bg summer of each year. The London tea-brokers, in order to 
nane) Set the new crop into the market as soon as possible, offer a 
s the}! Dtize of £500 to the officers and crew of the first tea-laden ship 
oce which reaches the Thames. In 1866, nine such ships left 
ke wa Foo-chow-foo between May 29 and June 6; they were not very 
en the large, varying from 686 to 853 tons register; but they were all 
very fast, five being Clyde built, three Aberdeen, and one Liver- 
001. Sometimes the ships sighted each other, sometimes they 
Nere mutually invisible; but every yard of canvas was spread 
sy Vhenever the wind permitted. It was a wonderful race ; for the 
Taeping, Ariel; and Serica all entered the Thames in one day 


t leas, 
c ani 


itunes 


le webs 


orth z l ‘ 
Ol September 6)—nay, all between 9:45 and 11-30 1m the evening, 
itsa] < Other six ships being further from the winning-post. ar 
aries te 
voji ———— eee = 

of’ - 7 
oast § III, RISE OF STEAM-NAVIGATION. be 
re f; 


all improvements in navi- 
duction of the mariners 
- as a substitute 
there are hands 
o long as there 


maeSTIONADLY, the greatest of 
oman Perhaps, to the intro ES 
for 5 i —was the application of steam-powe 

A Vallat S. Oars are of use only so long as 
rofi able to wield them; sails are available only s 
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is a breeze to fill them; but a steam-engine is never tired av \ stea 
works on whether there be wind or not. j 6 D) Ta 

Attempts were made to move boats by revolving paddles id es 
before the steam-engine was invented. The ancient Egypt 3 


are believed to have navigated boats on the Nile by causi A 
paddle-wheels to be rotated by oxen; and wheel-boats, moreg whi 
less similar, were used by the Romans and the Chinese: Primi whe 
Rupert worked a wheel-boat on the Thames by the aid off) the 
horse; and Captain Thomas Savery effected the same thing} on 1 
rotating a wheel through the medium of manual labour. } and 
Swiss pastor named Genevois, in 1759, hit upon „an idea tff in 1 
the web-feet of aquatic birds might advantageously be imitate} Fre 
Earl Stanhope, some years later, sought to improve upon i 
project by applying duck-feet paddles under the quarters or StH tica 
of a boat; but he could not induce his duck’s feet to fold wif thar 
sufficient ease at the right moment—a fault which caused thy at F 
to retard the progress of the boat. ; apa 

. It is now pretty well agreed that no one person solely invent! emy 
steam-nayigation ; there were many successive invention) two 
towards which many minds contributed. A claim is put fyo cust 
ward, on the authority of a manuscript by Samancas, toù thes 
invention of a steam-boat by Blasco de Garay, 2 Spanish ¥ to ; 
captain, so far back as 1543; but both internal and est Mr 
evidence tell against its authenticity. Another claim has be now 
put forward for the eccentric Marquis of Worcestet, wi sede 
Century of Inventions, written in 1665, contains many a Into 
tions or ‘propositions, which would certainly bear BET) att 
pretation of a steam-engine with a piston and a lever empl} one 
to propel a boat; although there is no evidence that hee Mu 
constructed such an apparatus. Papin is considered by fve 
French to have invented a steam-boat; and so he may in UN Dal 
but not in practice. Dr John Allen, in 1730, described *! me 
for propelling vessels by forcing a stream of water out of aji i ya 
at or near the stern; steam being employed tO force P a 
water, and the vessel moving by the reaction produced: ae 

rx A 


than Hulls obtained a patent in 1736 for a tug-boat W j 
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m\ steam; the steam-engine communicated its power by means of 
f a rope to a kind of paddle-wheel attached to the vessel which 
K /was to be towed. In 1774, the Comte d’Auxiron tried a small 
iaf steam-boat on the Seine ; but it had not sufficient power to move 
the paddles properly. In 1775, Perier constructed a boat, in 
which a little engine of one-horse power worked two paddle- 
wheels, which drove the boat slowly along the Seine. In 1781, 
the Marquis de Jouffroy tried a boat of much larger dimensions 
on the river Saône ; it was 130 feet long, had two paddle-wheels, 
and was more effective than any which had preceded it And 
in 1796, M. des Blancs, a watchmaker at Trevoux, obtained a 
French patent for a steam-boat, but never worked it, ” 

We now come to Scotland, to which the real, effective, prac- 
tical invention of the steam-vessel may be.more justly attributed 
than to either England or France. Mr Patrick Miller, a banker 
at Edinburgh, about the year 1787 invented a double-boat, with 
apaddle-wheel in the middle; but it was not a steam-boat, for he 
employed a man to work the wheel. Another double-boat, with 
two men to work two wheels, ran a race against a fast-sailing 
f custom-house boat. The 43000 which Mr Miller spent in 
these inventions was not wasted, seeing that they led immediately 
to important modifications. Mr James Taylor, @ tutor 1 
Mr Miller’s family, had assisted him in his experiments, and 
Now suggested the application of a small steam-engine to super” 
Sede the labour of a human wheel-turmer. ' Mr Miller, entering 
mto the plan, employed William Symington, 4 UA rae 
at the Wanlockhead lead-mines, to make the tee $ Ya 
One-horse Power steamer (still preserved in the An ae F 
Museum at Glasgow) was built, and was propelled at ie = 

ve miles an hour upon a lake near Mr Millers ith the 
alswinton in Dumfriesshire; it was 2 double-boat, WI 


| 
eng ; 7 r and the whee 
sine on one side, the boiler on the ae 788, encouraged 


tween them, ‘This experiment, made in *7 

‘ie WANA xperiment, rth and 

w Mr Miller to buy one of the boats used a Bese ioe 

| lyde Canal; he employed Symington tO He Carron Iron 
| Power engine suitable for it, to be made by vr 
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Company. It was so far successful, that the steam-boat tugi the 
a heavy load on the canal at a speed of seven miles an hoy, buil 
This was in 1789. Nothing further was done by the the 40E 
ingenious men conjointly. Symington, however, when, afe 
several years’ service as an engineer, he had advanced in ti 
profession, made and engined a boat in 1802, which drew ty 
laden barges on the Forth and Clyde Canal, each of seventy 
two tons burden; it went twenty miles in six hours, against: 
very strong wind. The steamer was short, and had a horizont! 
engine, which worked a single paddle at the stern by mez! 
of a connecting-rod and crank. Amongst those who vist! 
and inspected his vessel was Henry Bell, whose ingenuity « 
shall have occasion to notice presently. 

Attention must now be directed to what was achieved t 
Americans towards the development of steam-navigation. 
1783, Mr Fitch propelled a steam-boat on the Delaware t 
paddles, and made strenuous efforts to get his invention take 
up by the authorities. He was unsuccessful; but he prophest! 
truly in saying that ‘the time will come when steam-por 
will be employed for crossing the Atlantic.” In 1787 y 
Rumsey devised a boat about fifty feet long, in which a ste 
engine pumped in water near the bow, and drove it out near 
stern: the boat moving by the reaction thus „produced. Mi 
this he drew a boat with a weight of three or four tons, at k] 
miles an hour, up and down the Potomac. Rumsey afters 
proposed a mode of employing steam-power to drive 4 
obliquely against the bed of the river, and so propel the w 
The next American in the field was Robert Fulton, who ws” 
Paris about the time when M. des Blancs was engage i 
his patents. Like him, he experimented on the possib“ 
of propelling a boat by means of paddles attached to an eM 
chain, the chain being stretched over two wheels project 

from the sides of the boat, Fulton, however, soon aba". 
this plan, and adopted a wheel instead of a. chain. In oF z| C 
1799, Fulton entered into a new project with Mt Living : 
they placed a large steam-boat on the Seine, which, break» 
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tuggi \ the middle, through weakness of construction, caused them to 
n hou, f puild another, much larger and stronger. Fulton paid many visits 
e thre, £0 England and Scotland, and was present at some of Symington’s 
experiments. Symington afterwards, in a written narrative, states 
that Fulton obtained all .available information from him, and 
adopted his contrivances without making the slightest acknow- 
Jedgment of them. Shortly before this period, John Stevens, of 


seventy 
gains Hoboken, New York, built a boat twenty-five feet long, with a 
sizoni small engine and boiler of extremely ingenious construction ; 


the tiny steamer went along at four or five miles an hour. In 
1804, Oliver Evans, another American, formed a steam-boat by 
attaching a paddle-wheel to a sort of steam-dredge, to which he 
gave the grandiloquent name Orukter Amphibolos! In 1807, 
Fulton made a new steamer, with engines by Boulton and Watt. 
on. If) This vessel, the CYermont, astonished every one by making a 
ware ty Voyage up the Hudson from New York to Albany, a distance of 
m itl 150 miles, at the rate of five miles an hour. It was the first 
ophesil’ YOyage of such a length ever made by steam-power. The 

Albany people had never seen a steamer; and the new-comer, 
een in semi-darkness, was described as ‘a monster moving on 
the water, defying the winds and tides, and breathing flame and 
p| moke? Dry pine-wood was used for fuel, and this sent forth 
jf flames from the funnel, which greatly increased the terrific 
| pearance of ‘the monster. The Clermont was 138 feet long, 


ij) 18 wide, 7 deep, 60 tons burden, with iron paddle-wheels 15 feet 
erything that had yet 
The Clermont 


Stevens was the first to make 
r from New 


r } i 5 labours 
tt f nce again we return to Scotland, to notice the ae Peron 
ie aking Henry Bell, Having known Miller, Symington, 20 7 
re ; 
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and collected a good deal of information on the subject kV 
caused a steamer to be built on a model furnished by hime 

It was a tiny affair, only 40 feet long, 103 wide, 25 tons buda! y 
fitted with a steam-engine of three-horse power, and camy 
paddles ; there was a single cylinder, the piston acting on} 
crank which moved the paddle-wheels ; and the paddles the: 
selves were something like malt-shovels. Mr Bell called H 


little bark the Comet, because it was builtin the comet year, 180 Ap 
Being proprietor of a hotel and bathing-house at Helensburg sta 
conceived the idea of employing his steamer to bring visitors} En 
and from Glasgow. The Comet began to run regularly in 1%: me 
and continued to ply throughout the summer. Other stean: enc 
soon eclipsed it; but the world must not forget that Hf cha 
petite steam-boat was the first that plied in Europe for ret Inc 
passenger traffic. In 1813, Mr Hutchison placed ‘the stem In 


Elizabeth on the Clyde; it was a well-built craft, able toa} imy 
a hundred passengers, at a speed of seven to nine miles an a fro: 
and at a charge one-third of the coach-fare from Glasgow ! 

Greenock. The scheme was so successful, that steam-navigat 


on the Clyde became, thenceforward, firmly established. 4 


= 


the same period, Mr Lawrence introduced a small se oft 
the Severn, and Mr Dawson another on the Thames. In $i the 
Mr Dodd was the first to make a sea-voyage by steam in But a 
and a very perilous voyage it was. He undertook oa ‘a 
round, from Glasgow to London, a small steamer of 75, : a 
burden, and 16-horse power, called the Thames; he Re 
way by steam and sail, and encountered terrible diffi taf 
the Irish Sea. From that time, the progress of steel | 3 
was exceedingly rapid. In 1820, England had 17; sae No, 
and Ireland 3 steamers. The regularity, speed, and sa if | Sun 
which the voyages of these vessels were made So rt troy 
them out as the best conveyance both for passenger so sph 
mails. In 1821, they were employed on the KA #7 oce 
between Dublin and Holyhead, and between Ca vin 
Dover. ; Pos 
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§ IV. BEGINNINGS IN OCEAN-STEAMING. 


AFTER the steam-boat had thus passed through the various 
stages of infancy and childhood—had tried its strength on 
English rivers, in the Irish Sea, and in the British Channel— 
men began to ask, was it not strong enough and reliable 
„ enough to do more? Could it not cross an ocean as well as a 
channel ?—take letters, and men, and merchandise to America, 
India, and Australia, as well as to Ireland and France? 
Th this question were involved considerations of the highest 
to) importance to all the world, but particularly to Great Britain, 
an yA from her extensive foreign possessions. With the exception 
asgowt! of the United States, all the colonies planted by the Bntish 
avigt] remain part of the empire ; while Spain and Portugal have lost 


|. AW nearly all those rich territories—extending over the fairest portion 

came) of the great American continent—that at one time acknowledged 

In 4 the sway of the Houses of Bourbon and Braganza. The foreign 

Burj) Possessions of France are insignificant; and of the other nations 

to f| of Europe, the Dutch alone possess a territory abroad greater 

f 75") than they have at home. It is therefore scarcely a figure of 

orked i Speech to say, that the British Empire is the greatest in the 

culie world, for it embraces a territory of nearly 6,000,000 square 

navigii miles, and a population of 200,000,000— OF about one-eighth 

otani] Of the land, and one-seventh of the inhabitants, of the aes ie 
fel Nor is it less true to say, that on these great Die Ja 2 
n pow) n never sets, for they are scattered all over the worla— 


tropical Africa and Asia, in the temperate zones of ye ag 
er set Spheres, and among the islands of every ocean; and ay. ne 
alis “f OCCupying a rock, as in Gibraltar, an island, a conan ae 
"ince, or a continent itself, as in Australia, their oe ae 
Position fits theme llevar upholding the power of the empire. 
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The proud position of Britain among the nations, the necessite N 
of her foreign trade, and the wants of her colonies and depenia us 
cies, apart from all other considerations, rendered it fitting a) Ni 
natural that she should lead the way in maritime enterprs: 
Nor has she failed in this high task ; for within thirty years sing 
the question was first mooted, she has established lines ç 
gigantic steam-vessels that are now traversing with regulari 
and safety every ocean. 

When it was first proposed, about 1836, to cross the Atlant! 
by steam-power alone, the idea was deemed illusive. Some¢ 
the most distinguished scientific. men in the country gave: 
verdict against it, and prophesied its failure in no equiva: 
language. At the command of these philosophers, all kindse 
Spectres rose up from the Atlantic Ocean to terrify the dani 
men who had determined to make the attempt. The actioni 
the paddle-wheels on the water—the waves, and stoms, a, 
-currents of the Atlantic—and the quantity of-coal necesn 
be used, were all made the subjects of nice calculations such 
no person could dispute; and the theorem they all tended 0 
proye was, that the project was utterly impracticable. Tom 
who made no pretence to be philosophers, the difficulties in 
way were self-obvious. The distance to be traversed was 4 
least three thousand miles of clear ocean, with no interven! 
land where a vessel might run in for shelter or suppl 
Mariners know well that the Atlantic is not only frequen 
agitated by terrific storms, but that its currents run across! 
track of any vessel sailing between England and Amen 
The effect of these currents is such, that while the fine pack? 
ships called ‘liners, by which communication was chiefly ™ 
tained with America, could sail from New York to Englan 
about twenty days, the time occupied by the same vessel f| th, 
the voyage out to New York was usually thirty-six days: | ne 


estimated quantity of coal necessary to propel a steam-boat a0 ab) 
ye Atlantic seemed to stam 


Th 
12 


Wo 
ho 


R p the project at once as PT nu 
cable. It was no doùbt true that, in 1819, a steamer “ A lar 
the Savannah, of 350 tons, had performed the voyage bet 
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necessij, | New York and Liverpool in twenty-six days; but this vessel 
used sails as well as steam, and she was a week longer on the 
| woyage than the time usually occupied by the ‘liners, so that 
her performance was neither a precedent nor a guide, But 
there were steam-ships employed on government service in the 
Mediterranean and on other coast-stations, from which data 
were obtained serving to shew that, to accomplish a voyage of 
the same length as that across the Atlantic, two tons of coal 
would be used for each horse-power of the engines—that is to 
say, if the engines are of 300 horse-power, they would consume 
boo tons of fuel before they reached the terminus of a three- 
thousand-mile voyage. But a spare supply must always be 
carried, to provide against accident or delay; so that the quan- 
„| tity in the supposed case must be raised to about 700 tons. On 
|) the other hand, it was said that if the tonnage of the vessel were 
|! made more than four times its horse-power, the latter would be 


tervenl 
supplis 
reque 
cross Ù 
Amen 
je paf 
efly m” 
ngland ! 
essels © 
LS. Ji Never to b h est por 
pat ac able e had, even at the cheap 2 
5 impel Outlay of money. The officers and me 
glih merous ; while the machinery, boilers, ap 


ca z i ods. 
‘pets h"Se space that in sailing-vessels is filled with go 


Nant of fuel, and rolling like a helpless log on the ungentle 


bosom of the great Atlantic! rs 

Among mercantile men, again, another great question arose— 
Would the speculation pay? It is well known that a tee 
Costs much more than a sailing-vessel, both in construction ee 
Working: the sails of the latter are filled by wind, for Wee 
Nothing whatever is paid; but not an arm of the machinery © 


the fo k 3 has been fed with coal, 
Tmer will 1 the furnace has 2 
move unti ts, without a consider- 


n, too, must be more 
2 


fuel occupy 4 very 
ai The 
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number of passengers who crossed the Atlantic every year wal fni 
certainly very great: in 1836 (the time at which the Project ns) the 
discussed) the number might be estimated at about 60,000; jy! 


: ins] 
all, or nearly all, of these were emigrants, utterly unable to vol 
such charges as the owners of steam-vessels would be obliged i} ratt 


make. The trade between this country and America was cel! thic 
tainly most extensive ; nevertheless, in carrying the goods bouti cur 
and sold, no steamer could compete successfully with saili 
vessels. Unless, therefore, a remunerative passenger traf 
could be created by the certainty and speed of the commu} toy 
cation, and a favourable contract obtained for carrying by oftl 
mails, it was quite evident that the speculation would zot pay. 

There were, on the other hand, mercantile consideratio 
affecting the commerce of the country, which rendered if daf win 
that if the regular navigation of the Atlantic by steam wef, on l 
practicable, it was essential to British interests. Nothing iss} 
important in extensive commercial transactions as early ao}, sple 
regular intelligence, and a quick and speedy transmission (| COU 
orders and goods. Judging from what steamers had ale ture 
done, it was reasonable to expect that they would cross Ù and 
Atlantic in half the time occupied by the old liners; that N ale 
York would be brought within a ten or fourteen days’ voyage it WA. 
London, Bristol, or Liverpool; and that the arrival of adve ; 
might be calculated with certainty to a day, if not to an m 
The effects of this, not only on commerce, but on every dep 
ment of trade and manufactures—not only on the merchant 
broker, but on the manufacturer and artisan—it was dificult 


fi Teal 


over-estimate, ; a 

However, amid all this thinking and prophesying, amid Pass 
calculations of philosophers and the speculations of MeO" i muc 
hundreds of workmen Were engaged at Bristol in constructie stear 


large steamer, to be called the Great Western, which shout, 
xr ever set the question at rest, The men of p% 5s Nev 
did not share the doubts of the men of theory; Capt 9 ef Whi 
supplied to a sufficient extent, and the public looke og tlm 
anxious expectation of the result, The Great Mestert! 
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‘Year ya fnished in 1838, and announced to sail on her first voyage on 
Oject ms / the 8th of April. The appearance of this magnificent steamer 
inspired all spectators with confidence in her fitness for the 
york. Seen from a distance, she had an appearance of strength 
rather than of beauty; above the long black hull rose a short 
thick funnel and four masts; the deck, 236 feet long, was not 
curved like those of many other vessels, but almost straight from 
stem to stern; her huge paddle-boxes, distant from each other 
neatly sixty feet, covered wheels twenty-eight feet in diameter, 
to which were attached paddles ten feet long. The horse-powér 
of the engines was 450; the weight of the boilers and machinery 
joo tons. She seemed a. strong and compact ship, and not 
likely to be easily turned aside from her course by either the 
winds or the waves of the Atlantic. But when the visitor went 
on board, he was filled with as much admiration of her beauty 
| asof her strength; the cabin accommodation was of the most 
| splendid kind, not excelled by any hotel on shore. Sofas, 
couches, handsome mahogany tables, and other elegant furi- 
| ture, adorned the saloons; the decorations were most profuse 
wand elaborate ; while large mirrors multiplied all this splendour, 
The sleeping apartments were so neat, so clean, and so com- 
u fortable, that their improvement seemed to be almost impossible. 
When the elegant and luxurious cabins were left, and a visitor 
sli Stood before the colossal machinery, wonder seemed to be 
if) “hausted, and all doubts of the success of the enterprise fled 
apo are familiar with such things now; but they were 
Jj “Marvels in those days. ; 

he Great Western en from Bristol on the 8th April 1838, 
“ng on board 660 fons of coal and seven adv ae 
i} Passengers, Three days previously, the Sirius, a vee 
a Smaller size, built to ply between London en "sone 

“med from the he teeth of 2 ed 
H Nestenly wind, and with New York also for Hien T AE 
ital WA Yer Was there such a race as this struggle of two ie wild 
n Should first traverse the- entire breadth D ships. 
"atic. The very wind seemed to be angry Wt = 
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First it blew a strong gale from the west, that raised a hep ‘Co 
sea; but this, that would have retarded sailing-vessels neg mou 
caused the two brave steam-pioneers to alter their course Ty) as il 
wind then for some days kept veering round and round, as ify 
make a last effort to impede what it could not stop ; butitw 
of no avail: the steamers went steadily on. The Sirius, t 
had the start by three days, made little way comparatively dur 
the first week. She carried more weight in proportion thant 
Great Western; but as her coals were consumed, she beos 
more lively, and, in sporting phrase, ‘made more runnin 
Thus, during the first week she was out, her daily run was neq 
more than 136 miles: on the second day it was only 89. T 
Great Western, on the contrary, made ten miles an hour dun 
the second day, and her average daily speed during the ent 
voyage was 211 miles. At such a speed she would soon or 

_ take the Sirius, that had the start by about 400 miles only. H 
as the little vessel got lighter she went ahead; on the 14th $ 
ran 218 miles, as much as the Great Western on the same day) 
on the 22d she ran only three miles less than the large i 
Still it was a close chase; but at last the Sirius, by reason 
her long start, was the winner. She reached New York ont 
morning of the 23d, and the Great Western arrived thes 
afternoon. 

The excitement which prevailed in New York respecting t 
voyages was intense. Previous to the arrival of the steam 
crowds had daily collected on the quay, gazing wistfully ©) 
ward over the wide Atlantic, “Many of the watchers wel 
enough to remember the first voyage of what the incred 
had called Pudton’s Folly, little dreaming then what the futur 
that #0//y was to be; and as they now described that memor 
voyage to their younger brethren, they remembered hoy 
predictions of the wise had been falsified, and spoke 1 S 
rather than in doubt of the success of the steamers from tthe 
World. And never were hopes better realised than whe) on ilia 
morning of the 23d April, a streak of smoke, dim and un uj ISSA ge 
was descricd in the horizon by the watchers on heer 
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a heri (Could it be a steamer?’— Was it zhe Steamer?” passed from 
Is, noe mouth to mouth. The smoke came nearer: 
ls, nee: 


; the hull hove up, 
se. TW as it were, out of the ocean, and a steamer was clearly defined 


advancing rapidly. The intelligence spread; the city poured 
out its crowds; and cheer upon cheer arose às the Sirius 
steamed into the harbour, and cast in the Hudson that anchor 
which, only eighteen days before, had been weighed at Cork. 
Scarcely had the good citizens time to recover from their first 
surprise, when the Great Westera appeared. Streaming with 
flags, and crowded with people, the Sirius lay waiting the arrivål 
of her competitor; and as the Great Western sailed round her, 
three hearty cheers were given and responded to. The battery 
fired a salute of twenty-six guns ; and the passengers drank the 

health of the President of the Great Republic. As the vessel 

proceeded to the quay, ‘boats crowded round us,’ says the 

nly. By! journal of one of the ,passengers, ‘in countless confusion : flags 

uth al were flying, guns firing, and bells ringing,’ ee 

me dj) The Sirius was too small for continued Atlantic navigation ; 

ye aye Was soon withdrawn to pursue her original route between 

gasont OK and London, and was lost some years afterwards on the 

l foast of Ireland. The Great Western, however, continued to 

Py regularly and successfully. From 1838 to 1844, she made 

thitty-five outward and thirty-five homeward voyages. The , 
f ge distance steamed each voyage was nearly 3500 miles ; 

ye average time occupied in going # New York was 15 days 12 

ours, and in returning 13 days 9 hours. The average p 

AV Ssengers being, however, barely 8o each voyage, the Great 

Sern was removed from this route, and in 1847 became the 

erty of the West India Steam-packet Company. Other 


anges of fortune befell her afterwards. 


avin a Steam-ships, some larger even than the aei Mee 

XC sited the Atlantic between 1838 and 1843 ; but, rae 
ption of those employed by the Admiralty to ami Phil 

n, 8 Wy all, for Various reasons, were withdrawn. T e ee 
oft“ Was the first in order of time; after eS a 

e Pih S she was removed, and placed on another 

I t 
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Then followed the British Queen, the President, and the Lita 
pool—all three of large size, and built at a cost of abo yess 
£ 100,000 each. They had made very few voyages across thy fast 
Atlantic, when the first was sold to the Belgian government; tf stea 
second was lost in 1841; and the third was placed on prog 
station between Southampton and Alexandria, and was Wl boxe 
some years agó on the Spanish coast. No sooner had the Graf saili 
Western performed her first voyage to New York and back, tfl resul 
the directors of the company which owned her found iff the | 
steam-ships of larger dimensions would offer better chances}, 1845 
remuneration. ‘They resolved to build a second, but of mf caree 
instead of wood, and propelled by the screw instead of èf coast 
paddle-vheel. Accordingly,the keel of the Great Britany floate 
laid at Bristol in 1839, and after some mishaps in building, if alter 
vessel was launched in 1843—Prince Albert acting as spo she h 
on the occasion. The noble ship was in length 322 f 
breadth 51, and depth 32.’ She could stow away 1200 tons 
coal; the weight of the engines was 340, and of the boilers * 
‘tons. The engines were of 1000 horse-power; they h 
motion to a drum 18 feet in diameter, which communicated ly 
means of chains, weighing 7 tons, with another drum onè ; 
_ of the diameter of the first. The latter drove a shaft 1305 
long, passing immediately above the keel to the screws i 
had six arms placed in a circle—each arm about 7 feet" 
wa shaped somewhat like the bent tail of a salmon. The i 
weighed 4 tons, and wrought in a space left immediately ia 
ofthe helm. The want of paddle-boxes, and the consequet") fiy 
run of the ship, gave her a very handsome appearance 5 ce 
seen in the graving-dock at Liverpool from keelson to top ji 
the admiration of her beautiful proportions increased 4 uy 
tion became closer. The saloons and berths were eles 
fitted‘up, but not so. expensively as those of the Great. ing th 
Her six masts (afterwards reduced to five) could spread Sp teh 
canvas (5000 yards) as a fifty-two gun frigate; but 25 thet 
were all low, instead of requiring a frigate’s comp! 
seamen, the comparatively small number of thirty YA 


4 
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he Zi V to manage the sails of the Great Britain, Even as a saili 

Of abf vessel, it was expected that she would go through the wae a 
Cross thy’ fast as a frigate, and certainly much faster ‘han any E 
nent; iff steamer under sail only; for the screw would not impede the 
d on i progress of the ship to anything like the extent of paddle- 
was lif} boxes and wheels. Her entire cost was about 100,000, Her 
the Graff sailing and steaming qualities were tested with satisfactory 
ack, te! results, and it was considered that she would for many years be 
und tiff the swiftest and safest Atlantic steamer, A few voyages in 
hances fj 1845—1846 seemed to confirm this idea; but her success 
t of tif career was suddenly stopped. She went. ashore on the Irish 


ad of tH coast, and remained aground for a whole year. On being 
oe . sh 
vitains\ Hoated again, she was sold for a trifle to a Liverpool firm, 


altered and refitted, and placed on the Australian route, where 
she has ever since rendered admirable service. 


oilers 2 
hey 9 


$V. CUNARD LINE OF ATLANTIC STEAMERS. . 


i i Ae. shortly after the successful voyages of the Sirius 
or ad Western, the government advertised for tenders 
p wing the mails in steamers between this country and 
jaa Both the companies to which these two YA 
ut Wa made offers. Neither of the tenders was accepte 
a rey afterwards, a proposal was made to the sea 
Sco (afterwards Sir) Samuel Cunard, of Halifax, in Nova 
$ He proposed .to take the Atlantic contract, and carry ioe 
Once a week. This proposition was not acceded 
ue time; but eventually it was arranged that he was 
jing ane 405,000 per annum for seven years for convey- 
ee Uche mails twice each month between Liverpool, aA of 
hae Sha i mmencem 
TORNS d Boston. This was the co E a 
40 horse- 


WF Ss 


thi 


1 - 
i amen Now well known as Cunard’s line. 
ST named the Britannia, of 1200 tons burden, 4- 
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power, and 230 feet in length (the same dimensions ne | Th 
as the Great Western), arrived in the Mersey to commen SUP 
the fulfilment of Mr Cunard’s contract. She left Liven, bei 
on the 4th July, arriving at Halifax in twelve days ten bow) DO? 
and performing the voyage homeward from Halifax in ten ga) 9% 
The other vessels placed on this line at the outset were fi in] 
Acadia, Columbia, and Caledonia. They were all built ing Z" 
Clyde, and their dimensions were nearly the same as thy lon, 
af the Britannia. More powerful vessels were afiemeli VT 
constructed, and in consideration thereof, the payment +i P% 
raised to £90,000 per annum, subsequently reduced to PAA fron 
when the service to Quebec was taken off. The regularity sl 34 


which the mails were carried was a theme of general admirati Hal 

r . M ri 

The vessels were looked for and usually arrived on ! 3 
of si 


appointed day; and passengers went on board to cross’ 
Atlantic with almost as little fear as is felt in stepping int; 

railway carriage. Indeed, the voyages were made with s A 
regularity, that it was no uncommon thing for the captains | 5 
tell, on the eve of sailing, when they would be back to dinn 
and they usually kept their time. Let the reader imagi 


man about to perform a voyage over 6ooo miles of oë E 
and instead of thinking about making his will or amsi p 
his affairs, coolly specifying the time when, after having c% i 
to America, he will come back to dine in Europe ! the 
; it was not until after ‘all but Cunard’s ships had Was 
withdrawn, that American-built steamers began to ply pe first 
England and New York. The formation of several comi The 
for this purpose made Mr Cunard anxious, in 1848, t0 e by 4 
his contract, so as to carry the mails once a week, an H guid; 
render him more able to meet the expected competition: Af brass 
proposal was agreed to: the mails were to be cate “i parti 


Liverpool every Saturday, and from Boston or New Me i 
every Wednesday (except during four winter months, at th 
it was to be fortnightly), arrangements being made DJ is Safe 
the détour to Halifax was to be abandoned. The Ja 
was increased, but not in equal ratio to the increase 0 “a 
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ons nea The steam-ships Sai possessed by Mr Cunard were now ` 
commen superseded by others of greier size and power, the tonnage 

Liver being increased from 1200 to more than 2000, and the horse- 

power of the engines from 440 to 800. Of the old ships, 
one was lost and the others sold; and the Cunard fleet 
“| in 1851 comprised the Africa, Asia, America, Cambria, Canada, 
| Europa, and Niagara. The first two of these were 280 feet 
Jong, 2266 tons, and 800 horse-power. All these vessels 
fi were built in the Clyde. In 1849, the average length of , 
passage from Liverpool to Halifax was 11 days 3 hours; 
from Halifax to Liverpool, 9 days 21 hours; Halifax to Boston, 

34 hours; Halifax to New York, 55 hours; New York to 
JI Halifax, 62 hours; and Boston to Halifax, 41 hours, These 
returns shew a marked increase in speed over the early voyages 
of steamers across the Atlantic. 

To furnish a notion of the general arrangements, beauty, and 
comforts of the Cunard steamers, we will make an extract from 
Mr W. Chambers’s Things as they are in America. When we 
state (as will appear presently in detail) that the America, 
fo which the extract refers, is less than half the burden of 
asome of the steamers now plying on the line, it will give 
ef idea what the latter must be. The mails being brought 
gf board the America at Liverpool, the voyage began. 
‘The captain and pilot took their places on the paddle-box, 


JJ Ùe other officers went to their appropriate posts, the bell 

and we were off. Slowly at 
igh the water. 
te dispelled 


idmirafi; 
d on! 
cross | 
ing intl} 
with sv 
aptains | 
to dinni 


i ie Tung, the wheels moved 
sh St did the great floating mass proceed through 

€ mists which lay ito seaward were not yet qui i 
¥ the sun, and to go down the Mersey required carefu 


Suidance, For half an hour, the passengers leant over the 
: limpses of the 


o friends. 
f for one, thinking 
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the pilot to descend to his boat; again it moved along, ay 
we were fairly on our course. The direction it took Was strait 
up the Channel between Ireland and the Isle of Man, Tewa 
going what is called “north about,” which is preferred toy; 
southern passage in certain states of wind and tide. As th 
vessel gained the open sea, and left nothing to look at ty 
the wide-spread waters, one by one the passengers descended : 
view the nature of their own particular accommodations, g 
to inspect the general mechanism of the shipi 

“Now for. the vessel itself: ‘On board the America, whit 
bears a close resemblance to the other. vessels in the li 
there was nothing to find fault with, but, on the contrary, mu 
to commend. Everything in the Cunards goes on, as Ù 
saying is, “like clock-work.” In the striking of Dells, chang: 
of watches, posting of officers, throwing the log, taking si 
observations, and other transactions, there is all the regular} 
and precision of a man-of-var; and this imparts a feelt Bee 
of. security even in the worst states of the weather, by nig? z 7 
` or day. The quantity of fuel consumed is from fifty to six} ths 
tons a day; necessitating a stock on board of about 900 OH the 
of coal for the trip, and so leaving space for goo tons of gov war 
It is wonderful to see how much is made of the neg the 
accommodation. A great deal is done on deck. « Ther} kia 
really little deck visible. Along each side, adjoining aft the 
paddle-box, there is a row of small apartments, covered ™ Woo 
wood, and over these are empty boats turned. upside a Over 
ready for launching in case of accident, In the opet Ph wet 
beneath these boats, the cook keeps his fresh vegetal" is t 
and you occasionally see one of his assistants climbing PF Clea 
clutch at a cabbage or bunch of carrots, and bring them ; fitst, 
their repository. The apartments on the starboard ae ont 
right side, looking towards the head of the vessel) ave for | 
_ plates on the doors, with inscriptions denoting what si fort 
are. The first in the row is the cabin of the second AM 
next is the cabin of the third officer; next is the wor! A 
of the baker; néxt is that of the butcher or fleshets ” 
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ng al the house for the cow; and further on are sundry smaller 
sta offices. The apartments on the left side of the deck (larboard) 
al are—first, the cabin of the surgeon ; next, that of the purser ; 
and further on are various places for culinary operations, stores, 
and so forth. Along the centre of the deck, beginning at 
the stern, are, first, the wheel-house, in which a helmsman 
is seen constantly at his post, and who has an outlook in front 
over the top of the saloon. At each side of the wheelhouse 
ae apartments for the captain and first officer. The saloon 
comes.next. Jt is a large sitting and dining apartment for 
the first-class passengers, and is lighted by a row of windows on 
each side. Separated from it by a narrow cross-passage, and 
on the same line with it, is the steward’s.apartment, surrounded 
by shelves of china and glass articles, and having in its centre 
a little bureau whence liquors are dispensed. Over the door 
“of this bureau is a clock, visible from the saloon, which is 
altered daily in correspondence with the changing longitude. 
Beyond the steward’s room, towards the middle: of the vessel, 
Isa kind' of apartment open at the sides, and in which stands 
J the capstan. At its extremity, is the enclosed chimney of 
the furnaces, by which means the enclosure is kept tolerably 
wam even in cold weather. Provided with seats, it forms 
the outdoor lounge of cigar-smokers, and those who do not 
know what to do with themselves. Besides being dry overhead, 
the capstan gallery is kept dry to the feet by means of open 
Wooden work laid on the deck; so that when the sea vig 
e he vesh passenges ean mein Bere iton, aeae 
Nas Beyond the capstan-gallery is th a ene 
Ne open deck, with the ventilators for the ens YA 
Cleating this spot towards the head of the vessel, we 24°, 


fitst, th | apartment erected 
> the mess-roor he officers, a small apartmen 

on th om of t 7 d eating saloon 
r field 


-feelin 


abin passengers. 
the sailors,’ 


D this, it will be remembered, is 
_ Many incumbrances, the space ] 
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only to a stripe at each side of the saloon, unless we ch 
to mount to the poop, which is the entire roof of the saloon | Hal 
steward’s apartment, and capstan-gallery, united in one lone byi 
sweep.. Below the saloon are the sleeping-berths, two beds 
in each, in long rows; a certain number with a small parlo 
being set aside for ladies. The descent to this sleeping resital of ti 
is by two good stairs. The fore-cabin passengers, in lik 
manner, occupy berths below their saloon, and in this respet 
at least, enjoy accommodations no way inferior to those eff lich 
first-class passengers,’ pass 
Then for the navigation. ‘The conducting of this magnifi and 
vessel from port to port across the ocean, exhibits a remarkabi{! the. 
triumph of human skill. A body of officers, dressed in a unifor}) any 
like that of the royal navy, is charged with the managemal is g 
of the ship. The chief command in the America, for the iin) verb 
being, was: in the hands of Captain Shannon, a Scotsman c} inve 
experienced seamanship, and most agreeable and obliging t} By n 
his: intercourse: with the passengers. Under him are’ the) com 
officers. The laborious duties of the ship are performed Dj of t 
a boatswain and an efficient Corps of mariners ; there is likewise Jassig 
a head-engineer with his assistants, haying the special charg g cl 
of the machinery. In the ordinary working of the ship, ff Sac 
Seems to be a rule, that two officers shall alwa ys be on th 
alett—one stationed on the gangway at the side of the paddy 
boxes,, to look sharply ahead 5 the other stationed at th 
binnacle, to communicate orders to the man at the whe 
When an order is issued by the captain, or first officer on dt 
1t 1s repeated aloud by the second officer ; and you thus heat 
rapidly echoed from Point to point till acted upon by 
helmsman. Orders to the engineer to slacken speed, to st 
or $0 On, are communicated by pulling the wire of a bell at 


7 ORG : x 3 ts 
paddle-box ; by which Simple contrivance, the moveme?® . actio 


oos by é 


now much used in such cases. “The watches, as MU py Pune 
known to many, are four hours each, and are peel Ë 
striking a bell placed near the wheel, the sounds being ADI 
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© chof py a bell at the forecastle. The bell is struck every half-hour, 
1e saloon, | Half-past twelve o'clock is indicated by one blow; one o'clock 


e\/by two blows ; half-past one o’clock by three blows; and so on 
two beds! to four o'clock, which is marked by eight blows. At half-past 
four they begin again; and in this way the twenty-four hours 
of the day are divided. Although ably assisted by his officers, 
ihe commander of-a vessel of this class holds a situation requir- 
i ing sleepless vigilance. I observed that in his room at night a 
light was kept constantly burning, to illuminate the charts, com- 
passes, and‘ barometers with which the apartment is furnished ; 


the ship, and the state of the winds. It is also noticeable, that 
any order despatched by the captain to the officer on duty, 
as given in writing, so as to avoid the mistakes incidental to 
fi verbal ` messages. Latterly, a tell-tale compass has been 
iV invented, for the purpose of checking irregularities in sailing. 
ül By means of an ingenious kind of mechanism attached to a 
| compass, its dial-plate is punctured in the line of direction 
rmed bif Of the ship. Should the vessel be kept unsteadily on is 
likewi#)*ssigned course, the «deviations will be marked on the dial es 
| chagi cloud of zigzag punctures; but should the vessel Be. 
ship, # Steadily to its proper path, the punctures, accordingly, will j S 
onifa straight line. “Fresh dials of paper are supplied ip h 
paddle ) Ith One of these tell-tale compasses, the captam, 0D a 
at tf his berth, can discover whether his orders have been carefully 
, wheel tended to or otherwise.’ 


on diff The influence of magnetism on ships’ com differ 
heat Matter of great importance. “Captains of ocean ee Goo 
by tt onsiderably in their attention to exactness in compasses; rtan 
to stot passes are doubtless furnished to all yessels of this T X `by 
at class; but the very best may be rendered worse than Ya Si z 
ents ` disregard of the petty circumstances On board that F ae 3 
ction È i. on. Captain Shannon related to us & aro mi him 
just pez rangement in the compass, which had since ren 

ted W punctiliousty cautious. He had left Halifax ae o 
weh NA Smeward-bound voyage; it was during 09? 


passes is often 2 
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winter months, when fogs prevail on the American coast, HN cu 
directions at night to the officers of the watch were to run for tri 
point thirty miles eastward of Newfoundland, so as to make surg 
of keeping clear of its rock-bound shores ; and the point of jsf av 
compass that would lead in this required direction was fii re 
upon. On coming on deck in the gray of the morning, wi ap 
was his horror on seeing that the ship had just entered a sw! is 
bay, and seemed about to be dashed in pieces on the ké 
precipices that revealed themselves through the mist! | bo 
“jnistantaneously shouting orders to ‘the man at the wheel, af $Y 
by reversing the engines, he barely saved the vessel from desiw sh 
tion. After some trouble, it was paddled out to deep wt 
His first impression of course was, that the compass had be 
neglected ; but, to his surprise, he found that his orders in oy 
respect had been exactly followed. The head of the vessel Ë 
been kept in the direction which, by compass, should have 
to the open sea, thirty miles from land, and yet here ws) 
running full inshore. To all concerned, the deviation see 
perfectly magical—not on any ordinary principle to be accoun 
for. The truth at length dawned on the captain. The ë 
must have arisen from some local derangement of the com 
He caused all the compasses in the ship to be ranged on 
deck; and soon it was perceived that no two agreed. The 
of the disorder was ascertained to be at a certain spot do 
_ the funnel of the stove of the saloon. Could this funnel bè 
cause? It was of brass, and had never before shewn any po” 
‘of distracting the needie. On looking into it, howevel 
captain discovered that, when at Halifax, a new iron tube” 
been put inside the brass one, without his knowledge, % 
circumstance had never been mentioned to him! Thet 
that paltry iron tube, was the whole cause of the Aa : 
ment, “which I speedily,” added Captain Shanno p 
to shift its quarters.” How near was thus a fine ves" sy" 
wrecked, from a petty circumstance which no one z 
have previously dreamt of; and it may be said, how | 
first-class steamers, assumed to be diverted towards 1. 


= 
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curents, may have been led to destruction from causes equally 
f érivial P 
| But, in truth, the captain of such a steamer has to keep his mind 
awake to all kinds of possible mishaps. Nevertheless, ‘by a strict 
regard to compasses and to lights, and by careful pilotage on 
approaching the coast, the danger to well-built seagoing steamers 
is exceedingly small. Rocks, collisions, and conflagrations are 
the things that néed alone raise a feeling of apprehension. On 
board the America, as in similar vessels, lights are hung up at 
sunset on the fore-mast and on each paddle-box, so as to warn 
ships that a steamer is approaching, whereby collisions may be 
avoided ; and as regards fire, extreme care seems to be taken. 
All the lamps below, excepting that in the captain’s apartment, 
are put out at midnight; nor is any one allowed to burn lights 
on his own account. There is also, in connection with the 
d have Steam-engine, a set of force-pumps, by which a deluge of water 
ere msi could be immediately propelled to any part of the vessel. Te 
on sem Avert the danger and delay incidental to breakages of machinery, 
duplicates of various parts are kept on board, and could be 
substituted if necessary, without materially interrupting the pro- 
gtess of the‘voyage. Such precautionary arrangements cannot 
but give a certain degree of confidence to the most timid class 
of passengers.’ 

Concerning the arrangements for passengers’ meals, i 
do on coming on board, is to 


1 the lé 
mist! | 
wheel, 
ym desire 
jeep wat 
had be 


fone of 


the first things which passengers 
Select the nines ote they propose to sit at table, which they 
do by laying down their card at the spot In this way, 4 party 
of persons acquainted with each other make choice of a locality; 
and the seat each selects he keeps during the voyage. It is one 


ters in these’ the 
the many well-managed matters 1 these vessels, that : 
i a minute, according to the 


Meals are seryec rily to 
‘| aes ryed peremptory ; 
© Striking of the bells, No matter what be the state eine 
at Weather, the dishes are brought in at the appointed ar SA 
eS TY believe that if the ship were sinking, the SWNT" i fact 

(i S D ER wari dos 
on es till be continuing to serve the dinner. The ste ? 


wae ssed in smart 
elve in number, the whole under a chef, and dressed in 
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blue jackets, are but a variety of the waiter genus, and kin adr 
only one thing—which is, to supply the wants of passengers, 4; yA 


eight o’clock in the morning they ring their first bell, which id 


the signal for rising; and at half-past eight they ring agant Th 
breakfast. , Irish stew, cold meat, ham, mutton-chops, son pur 
kind of fish, eggs, tea, coffee, and hot rolls are placed in prj 4 
sion on the two upper tables. The tables in the saloon xf} anc 
eight in number—that is, four on each side, with sofa seasiff of 
„red velvet plush.’ Seldom more, however, than the upper talk) in 
ate covered for breakfast; for the meal is drawn out tile kin 
o'clock, and for two hours people come dropping in and gaf ma 
out as suits their fancy. At ten, the tables are cleared; aj dre 
this nothing hot can be obtained, but any one at any time f wo! 
have such other fare as is on board. At half-past eleven, ty? mu 
tables are covered to a larger extent, and the bell at tweij} sal 
o'clock is the signal for lunch. This is a well-attended më for 
and there is usually a considerable consumption of soup, wf dej 
beef, and roasted potatoes—the latter served with their jackes) to 
on, and a great favourite with the more moderate hands. Ago dro 
the tables are cleared, and so they remain till half-past theg.. on 
o'clock, when they are covered from end to end in grande t of 
and the bell for dressing is rung. This bell might 25 wel D 
spared, for not one makes the slightest preparation ; and wi w 


the bell at four o'clock is.sounded, there is 2 general rush fi mi 
the poop, smoking-gallery, and other quarters, into the sal 


The number of passengers during our voyage was 4 hu i 
and sixty, and the whole of these, with two or. three ceceni fro 
sat down to dinner daily. At the top of each of the eight ca R : 
is a silver tureen of soup, and the signal for taking omoi A Up 
is the entrance of the captain, who appears in the saloon". sca 
at this meal, and takes his seat at the upper end of the, first 
on the left-hand side. The stewards are drawn up in ne tol 
confine their attendance to their respective tables. When "nj tak 
are sent in to the apartinent, they are handed from s git BEC 


another along the lines, and in the same noiseless man 
they handed out—the whole thing going on silently 


~ CC-0. Gurukul Kangri Collection, Haridwar. ` 


Digitized By Siddhanta eGangotri Gyaan Kosha 
Cunard Line of Atlantic Steamers. IJI 


adroit military manœuvre. Every day fresh bills of fare are laid 
on the tables for the use of the guests. Iced water is served in 
$ | abundance, and it is observable that not many call for wines. 
ganii Those who do, give their orders on cards furnished for the 
S, sox purpose, which they settle for at the end of the voyage.’ 
n prof The dietary, it will be seen, is most liberal. ‘The elegance 
loon) and profusion of these dinners is surprising. They consist 
seats of the best soups, fish, meat, fowls, and game, with side-dishes 
er tab in the French style; followed by a course of pastry of various 
ilef kinds, with a dessert of fresh and preserved fruits. How so 
d gjf many things can be cooked, how there can be so much pastry 
dial] dressed up daily, is a standing wonder to everybody. And the 
time wonder is greater when we know that from the same apparatus 
wen tj) must be daily produced not only all this profusion for the 
t twèl saloon, but also copious dinners at different hours for the 
fore-cabin passengers, the officers’ mess, and the working 
departments of the ship. Dinner in the saloon is drawn out 
to upwards of an hour, but towards its conclusion numbers 
drop off to their accustomed lounge in the capstan-gallery or 
gon the poop. A few, here and there, linger over 4 bottle 
of wine ; some recline on the sofas ; and some take to reading. 
There is now a cessation in eating till seven o'clock, when the 
bell is sounded the last time for the day, and tea and coffee JA 
served. For these beverages there 15 always shay a 
milk; the cow on board being an assurance that there A 
€ no want in that particular. '. - - - Et will app ei ae 
brief description, that eating goes On with short ween 
ftom morning till night. One feels as SR es dang 
room, with the same company always sitting down D ; ree 
Up; and I should think that, if a person be at all well pet 
Scarcely fail to add to his weight during the YA pecan 
But how do the passengers spend their spare ee 
tolerable states of the weather, the greater putas s ef airing- 
z take walking exercise on the poop, which 5 ae different 
Saana. alte youn waa pa ee of deck 
4 hmanner, with games of shovel-board, on the 
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outside the saloon. Here, with thin circular pieces of hard \ ocea 
wood, they play at a game which resembles that of bowls f jit 
only that the pieces thrown are made to slide along instead Lager 
of being rolled. On fine forenoons, the ladies are spectators yf that 
these games, or indulge in walking exercise, if able to bear th way, 
unsteady motion’ of the ship. In the saloon, much is doy 

to kill time by card-playing, chess, and backgammon.’ Som} and 
keep playing on for hours, morning and evening. They meji little 
crossed the Atlantic a dozen times, and to them the whole affix} no fi 
.is” hackneyed and tame. Their only solace is whist; aff The 
accordingly no sooner is the breakfast off the table, than ty com 
cards make their appearance. At night, when the candles at in th 
lighted, these whist-parties increase in number, and to loci] reall 
down the room, you would imagine yourself at a large evening} trip 
party in a watering-place. Occasionally, towards ten o'clock} two 
when certain youngsters are finishing the day with deviled lẹ C 
of fowl and “ glasses of something warm to put away that mis) boa 
squeamishness,” you may hear a sang break forth, and thet! stea 
is for a time an air of jovialty among the yarious scatter!| con: 


parties. Yet on no occasion’ does one ever see any approaching. >un 
boisterousness ; and notwithstanding the mixture of na tions- at 
English, Scotch, American, Canadian, German, and Italian- tray 
there prevails from first to last the staid demeanour of wellbrepy the 
and select society.’ maa a 

On some rough rainy days, ‘the beating of rain and wind, a 
the dashing of spray from the paddles, were the least of @ a 
discomforts. As the vessel ducked down in front to meet Si 
billows, she constantly, and just as a spoon would lift ja ae 
shipped. a sea, which came tolling along the decks ankle a i 
and finding only an imperfect outlet at the scuppers. él his 
cussions of the heavy surging waves on the bows and wg boo 
were sometimes awful, threatening, as they appeared to Ost is: 


destruction of everything that opposed the repeated sh ay bel 
Yet under these pitiless. blows, the vessel scarcely quive™ hin 
well were her timbers put together; and calmly she made shine 
way, though at moderated speed, through the ‘raging and 


CC-0. Gurukul Kangri Collection, Haridwar. 


Digitized By Siddhanta eGangotri Gyaan Kosha 
unard Line of Atlantic Steamers. 


143 
har. \ ocean. Now was it apparent that mere power of engine is of 
boris, f Jittle avail during storms in the Atlantic, and, indeed, will only 
nstead [aggravate the concussions, unless the prow of the vessel be of 
tos¢ ff that sharpened and vertical form that will enable it to cleave its 
at tefl way, and at the same time sustain a level course in the water. 
; doy}... It was remarkable, that during even the worst weather, 
Somi and when the motion of the vessel was considerable, there was 
y hf little sickness among the passengers. Altogether, I experienced 
catal no feeling of this kind except for an hour on the second day. 
t; aif} The length and solidity of the vessel, with its power ‘of ovér- 
an kf coming the short broken waves, give an easiness that is wanting 
es efi in the small class of steamers; so that a voyage to America is 
o lat! really attended with less painful consequences than an ordinary 
veng trip from Dover to Calais. While the bad weather lasted, only 
o'clock} two of the passengers ventured on the poop.’ . 
led leg Captain Basil Hall once gave a graphic account of Sunday on 
bmg] board a man-of-war; let us see what it is like in a Cunard 
d thet! steamer. ‘On the eighth day, out, the weather mended very 
atte considerably, and at noon our run by log was 231 miles. Being 
oachtog Sunday, preparations were made for performing divine service. 
stions-f] At one o'clock, the principal steward entered the saloon with a 
ralian-f) tay-full of Bibles and prayer-books, which he distributed among 
reltbre}) the passengers. He then adjusted a red plusht sofa-cushion on 
the inner side of one of the tables, by way of pulpit; and pi 
img these’ simple arrangements, the bell on the forecastle began 
tof È deliberately to toll. Several passengers from the aed now 
neet Èj] entered along with the officers in uniform, and about a e 
y vil] lors in their Sunday jackets., In the whole scene Wee w : 
Jede#| “air of considerable solemnity. The bell ceased to SE 
she oft * Perfect silence prevailed. The officiating minister now we 
adili YS seat at the cushion, on which lay 2 large Bible and servi 
do, book. Wy : -on board, the service for the day 
POOE hen no clergyman 15 OR Zp clergyman 
ho 5 tead by the captain. In the present instance, z $ 


: F assenger, and by 
eres? { onging to the college of Toronto was Wee el forms ; 
7. im 5 din ji 
nade ha am the service was conducted according was listened to with 


fom fS cluding the preaching of a sermon, which 
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as great attention as if delivered in a parish church. The re with 
of the day was spent with the ordinary decorum of Sunday ing P*S* 
England.’ ben 
Then the ‘beginning of the end’ gradually appears, ‘off 1" 
the following Tuesday, being the tenth day out, sailing vessi ©% 
began to be seen on the horizon, being probably barks engage} cod 
in the fishing on the banks of Newfoundland, which we wer YA 
now declared to be upon. We also enjoyed an agreed) . 
clearing up in the sky, and the colour of the sea changed for ny 
iue to a light greenish tinge. From this time, too, more gili bres 
were seen on the wing; and the ship had become a refuge for: 
flight of small birds: resembling larks, which had been drive 
from land by stress of weather, and were glad to rest the 
wearied wings by perching on the more prominent parts of th: 
vessel. This day, about noon, a large steamer from New Yot 
to Liverpool came in sight, and was watched with deep inter 
by the passengers. It passed at the distance of two miles 
There were, as usual, mutual greetings by signal. ` The system 
of communication at sea, by signals, is one of the most remark 
able inventions of the day, and merits a word of explanatio 
By Marryat’s signals, as. they are generally termed, a conversatit: 
on almost any subject can be carried on between two ships # 
effectually as if the respective captains spoke to each other“ 
distinct words. The signals employed consist of fifteen differe® 
small narrow flags, which are run up at a point over the stef 
and fully visible through a glass at a distance of several mie 
Ten of them represent the ten figures in arithmetic, and by thes 
any number is expressed. The other five refer respective) © 
certain departments in the code, and are designed to lead at oy 
to the subject of conversation. When a particular number 
expressed, the code, which is a volume resembling a diction" 
is turned up by the party addressed, and he sees a sentence “ 
part of a sentence opposite that number in the book. So esp Nas 
however, do mariners become in reading the signals, that oe 
seldom require to refer to the code. On both sides, the sgr Coti 
are run up and pulled down, and questions asked and 2051 


goin 


the 
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with the rapidity of ordinary conversation. In this way, vessels 
nday i passing within sight of each other at sea, no longer need to 

/ bend from their course or stop in their career to put questions 
through speaking-trumpets. The merchantships of nearly all 


‘ 

al countries,’ and our own Royal N avy, “have embraced Marmyat's 
ngage! code, which is now therefore the universal language of the seaA— 
ve ya asymbol of brotherhood among nations.’ 

sreedbe And then the end itself. ‘ Thursday, the twelfth day out. 
d ta The joyful intelligence of land being in sight, was reported at 
re guli breakfast. Through the misty distance, rugged headlands and 
ge for blown rocky hills were visible on the west. We were now 
aa going southward, down the American coast, which was kept in 
ast the, Yew all day. The prospect was not cheering, for the land facing 
soft the ocean about the Gulf of St Lawrence has a generally bare 


and deserted appearance.’ The discussion of various themes by 
the ‘capstan parliament, as we named it, came abruptly to a 
close in the evening, when the lights at the mouth of Halifax 
, system harbour shone in sight. Swiftly the entrance is made; the lights 
remark: of the town make their appearance ; mails and baggage are 
brought on deck; guns are fired and rockets sent up ; Janterns 
Aiit about the wooden quay where we are to Jand; ropes are 
own out; a gangway is pushed on board; and, along 
‘ome half-dozen fellow-passengers who go no further, I scramble 
hore, and have my foot on American soil. The voyage, 5° 
ht, had occupied nearly twelve and a half days; which, with a 
tklay of several hours for coaling and the subsequent MA y 
oston, would, to the bulk of the passengets, make a voyage 0 
Ourteen days.’ r 
We now take up the later proceedings of the Cona oe 
i ny. After the renewal and enlargement of the core le 
© British government, the company strengthened thet BWA 
oe America Niagara, Canada, and Burts alee 
eg and Africa in 1850. In 1850, oe ao 
zi Made in the Persia, a noble pee ill finer ship, the 
sha Se Power. Some years later, in 1862, a sü BB oise 
72, Was put.upon the line, of = 
: J 


ew Yor 
interes 
o, miles 


3870 tons and 100 


- 
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power. Five new ships were added in 1864, and six others ia 
in progress in 1865. The old and smaller steamers have been:af 24,0° 
one by one, sold to make way for better. We may enumerate) into 
thirty-eight steamers on the active list, in the summer of 1866, 
as follow : 


Tons. aene Tons, È a 
5 power. z paa 4 
iii ni stds 3870 1000 | Marathon... 1784 gives 
goo | Kedar..... 1783 
700 MOTO 
SAU UA ai JI, 
600 | Palestine.. yA 
SO IIIA Nai 
501 | Baal beent werir 834 {VI. 
750 | British Queen., 201703 
280 | Stromboli....... » 734 f Tue 
280' | Penguin...... 680 19 trade 
_ 280 | Wolf... 670 Ean 
280 | Buffalo.. 70 ` 
- 700 | Llama... 670 seals 
Canada.......... 5 650 | Ostrich.......... vey, 62 is\ steam 
America 1826 650 | Roe... 559 athe 7 
Rees Rees «1825 Oso | Lynx.. ~ 499 They, 
YMPpUS........... 1794 250 BENI aa aa 454 made 
Atlas... 17904 250 | akal Ma 180 9 
ii i e 1785 250 S Satellite nne 154 k ith 
The 
The smaller vessels do not cross the ocean ; they are employ Cinar 
in various subsidiary services. The earlier ships of the c% vee 
pany Were of wood; those now running are mostly of it me 
The paddle is more used than the screw. The Stota BU mec 
fastest as well as largest, she having once made the run fo ig | 
New York to Liverpool within nine days, allowing.for difieren i a 
of clock-time ; the Persia and China have nearly equalled | = 
_ Wonderful run. The magnificent Scotia, which can accomm? al = 
no less than 300 saloon Passengers, is 366 feet length of oat ae 


48 breadth of beam, 33 depth of hold, Although her regist 
tonnage is put down at 3870 tons, she counts 4oso tons bul 
measurement, and displaces 5620 tons of water; her cylind 


` 
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S wen \ are 100 inches WAA and 12-feet stroke; her boilers present 
 Deenjaf 24,009 square feet of heating surface; her interior is divided 
into seven water-tight compartments by six iron partitions 
3 Boe i Cie 3 NIA gi 
1866, 40 besides four water tight caissons or subsidiary compartments, 
Whether or not she is ‘the strongest as well as the finest mer- 
chant-ship afloat,’*she certainly deserves the character which 
Mr Willox, iñ his useful account of the Liverpool steam-marine, 
apf gives her, of being “the pride of the Mersey.’ 


i] §VI. OTHER STEAM-ROUTES TO NORTH AMERICA. 


Tue Cunard Company never have had a monopoly of the steam- 
tade from Europe to North America. The ‘Collins’ Company, 
œ| 2 competitor on the same route, arose out of-previous achieve- 
au] ments in ocean-steaming by the Americans. The American 
isl Steamers that first plied regularly on the Atlantic route were 
athe Washington and Hermann, of about 2000 tons burden. 
They, however, did not depend entirely on the British traffic, but 
mde the port of Bremen their terminus in Europe, calling at 
“outhampton on their way. , 
The line of vessels that entered into dire 
Unard’s was projected by Mr Collins of New York, and con- 
Sted Of five steamers of 3000 tons burden, 300 feet long, 
"nd propelled by engines of 1000 horsepower. fe tee 
“amed the Atlantic, Pati 2, Artic, Baltic, and fs aN bes 
Were longer and more powerful than any steamer built up 
. time, except the Great Britain. The merits of the riy: 


ines | z Ee e citizens of the - 
Soon became a national’ question, and the their 


ct competition with 


si 


oii? Seat republic spoke confidently of: the superior speed: tì 
ree yi ; hips 

p el! Yessels would een The feat which these American oe 

tereug Y À i difaculty, For 


te ey dinary 
xpecte 7 no or x, 
te pected to perform was of tlantic with a regu- 


Years Cunard’s 1; jwated the A 
; ard’s line had navigated tae, ficult even to 
ty and speed which it would be exceedingly diffic 


ilden 
inde} 
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equal. The first ship of the Collins line, the Atlantic, sailed | Stea 
from New York on the 27th April 1850. As the time of her 
arrival at Liverpool drew near, the interest felt by the people p 
that town in the voyage became intense. When she arrived, it 
was found that no entrance to the Liverpool docks was sufi. 
ciently wide to admit the A“/antic, and she and her consorts had 
to lie in the river until a new dock that had been preparing for 
them, with entrance-gates eighty feet wide, was finished. Wher 
all the Collins ships were ready, there commenced that rivaly 
which made a gigantic race-course of the Atlantic Ocean 
race-course so long, that the difference in the longitude of it 
termini makes a difference of nearly five hours in the time d 
day; and thus, while people at the American end are risin 
from their beds, those at the European have got through mudi 
of their day’s work. The prizes of the turf are paltry compare! 
with that for which those steamers contended—the prow‘ 
distinction of establishing the most speedy and safe: commun 
cation between two great continents and two mighty nations. 
The superiority was not distinctly declared on either side. 
The swiftest outward passage in 1850 was that of the Paiifig 
in September, when only ro days s hours were occupied betwee! 
Liverpool and New York; and the swiftest homeward that 9 
the Asia, in 104 days between New York and Liverpool. The 
Collins line proved eventually to be a disastrous failure. l 
contract with the United States government was, first, for twenij 
voyages a year, at a subsidy for each voyage; then: for twenty 
SIX voyages a year, at an increased subsidy. But all would 1 
do. The expenses of construction and working were s0 enot 
mous, and the loss of two of the ships by wreck so disheartenits 


that the whole enterprise was abandoned, and the Coll 
Company broken up. 


But although this com 
establishing magnificent an 


ying! 


— 


Prof 
prin 
Mes 
sere 
the | 
and 

beco 
Jine. 
Unit 
line, 
merc 
Live 
each 
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with the Cunard line. 


give it its full name, the w 


“Liverpool, New York, and P. hilade 
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, sailed | steam-ship. Company.’ This line has been honourably dis- 
of ferțgingnished for its development of the screw-propeller principle. 
sople olin 1840, Liverpool was visited by’ the first screw-steamer, the 
rived, it | Propeller; and the ship-owners, perceiving the capabilities of the 
as sufi principle, gradually adopted it for coasting steamers. In 1850 
rts had) Messrs Todd and Macgregor built the second ocean-going iron 
ring {or} screw-steamer (the Great Britain having been the first), called 
When the Ciy of Glasgow. It plied several times across the Atlantic, 
vival and then passed into the hands of a Liverpool company, 
cean—i' becoming the precursor of the present fine fleet of the Inman 
e of is line. This company obtained the mail contract from the 
time gf) United States government after the break-down of the Collins 
e rising line, and have ever since conducted a great mail, passenger, and 
h mud merchandise trade. The steamers ply twice a week between 
pare Liverpool and New York, every Wednesday and Saturday in 
> prouii tach direction. They are sixteen or eighteen in number, mostly 
mmuni med after cities, such as the City of Boston, &c. ; all are iron 
pcrew-steamers, generally of about 2000 tons, and many of them 
Pave steel plates to strengthen the hull and decks. 
4, Another is the ¢ Montreal Ocean Steam Company.’ In 1862, 
the Canadian government invited tenders for steam-ships to ply 
ttween Liverpool and Canada: a beginning was made, but 
ij "ous circumstances delayed the completion of the scheme 
a, Th Ctl 1856, when a company entered vigorously on the work. 
r twelll) Steamers now run once a week from Liverpool to Quebec during 
went) © Summer, and to Portland during the winter. One of them, 
pul ne € Peruvian, is as much as 2500 tons register, a strongly built 
so ende pe beautifully finished iron screw-steamer. 
rtening e National Steam-ship Company,’ another Liverpool body, 
Collis Pssess several very large steamers—the Queen, Louisiana, Vir- 
Lai, Br wa Zaa Siha Kaa 

Ons. aa and two 3318 tons. Others Bes ciag ae eee 
oble ee Queen, a recently built mem ese apes) 
b000 tor IP 370 feet long, with a carrying E 

‘tan 'S, iron masts, and steel yards, ee steam 

Ce, too, has been alive to the importanc 
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communication with North America. In 1860, the Freng 
government ordered steamers to be built at Glasgow, after Fren 
models, but equal in equipment and speed to the famous Sri 
and Persia. There are five of them, large and magnificent pell 
though admittedly not equal to the two just named; they ah not 
between Havre and New York, carrying mails, passengers, ai LY 
merchandise, and are of great importance to France. tool 
Germany has not been behind-hand with France in tif the 
matter, The ‘N orth German Lloyds’ is a service of steam-ship] °°" 
between Bremen and New York, calling at Southampton. Ty Bos 
America, Bremen, Hansa, Hermann, New York, Deutschlai ™ 
and Union are all large and fine steamers, plying once a foi log, 
night in each direction. Another line is that of the “ Hamburji 9n 
American Packet Company,’ going to and fro between Har 


burg and New York, calling on the way at Southampton, ong V 
a fortnight in each direction. The ships of this line, Saxoni has 
Bavaria, Borussia, Teutonia, Germania, and Allemania are a} Was 
large Clyde-built steamers. sO 


There is one failure to record, as disastrous as that of thy Wa 


Collins Company+-viz., the “Atlantic Mail Steam Compi? ge. 
This was established rather to benefit Ireland, than beot a 
there was the enterprise in Ireland suitable for it; and polit a 
favouritism had something to do with the matter. The por} ie 
departure was Galway, on the west coast of Ireland. A am k 
sion of mishaps, accusations, and recriminations brought | a 
speculation to ruin, after only a few voyages had been ™ Ca 
across the Atlantic, ; 0 
ee 

Sin, 

—— —— be, 

| Na 

; , $ gov 

§ VII. OCEAN STEAMING ROUND THE Gi ja 

; j Dro 


; : w 
Very little need be said concerning the schemes for © Suc 
steamers round the Cape of Good Hope to India, d 
Australia. In 1850 the government advertised for t 


dev) 
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conveyin the mails between Engl ( 
y g and and the Cape 
5 P of Good 


French 

Pref jopa calling at Madeira, Sierra Leone, and 

s Szt vessels were to be of not less than 200 E Paene Sn AN | 
rificent pelled by the screw, and to perform the SAA Wa 
hey p not less than eight knots an hour. ‘This ee i D T 
ers, aih bY the General Screw Steam-navigation Cane ae 
took to perform the voyage at the rate of ore i aes 

in thip the distance to be steamed being about Crook ae in ee 

mshipi occupied would be about a ama eae ee 

a Th Bosphorus, left Plymouth on the 18th Dece a eos 

i ae at eee the captain sent BE a i 7 
a ail log, from which it appeared that in six days wA 1164 mi 5 

amburji 0n one day she ran 215 miles before a fresh eae 


n Har mal using any steam whatever. 
on, on ; Whether the far east could easily be reached by steam is and i 
Saxoni = long been a favourite problem. As far ee 18 he 
a are al a a scheme for sending steamers round the Cape of Good | 
aa bors Wa Indian Ocean to Westem Australia, and so on 
t 0 heyy, e aide, Melboume, and Sydney, accommodating the Cape 

erde Islands and St Helena on the way. It is calculated 


oompany Ni 
th a i 

atl eae from Southampton to Sydney would be 13,900 
ne nae ne Cape; 13,300 by Suez, Singapore, and the 
ca one: copies Australia ; about 11,900 if the south-west 
ei and Ne, Sustraia be taken; and 11,700 74 Panama, Tahiti, 
ug zA W. Zealand. The Panama route would present only two 
en me “°PPages in a distance of 8000 miles across the Pacific ; the 
oss the Indian 


miles of steaming acr 
about 5000 miles from 


f the Cape route would 

An « Australian Steam 

der contract with the 
Steamers were 

affair eventually 

the Isthmus of 


seats L the Suez route would be 
ET A Sydney. The advantage o 
Rice ae at any isthmus. 
gover: n Company’ was formed, under 
“APE 1 built hment to carry the mails to Australia. 

joy hea many voyages made; but the whole 
ee J Suez seni and the mails were transferred to 

te. 7 
s present, the steam-trade round the Cape to Australia, and 
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in a partial degree to India and China, is in the hands'of com | the J 
mercial companies who bring steam to aid the sail, on thay pre 


auxiliary principle, as it is called. Three noble ships of this! ftrave 


class are the Great Britain, Royal Victoria, and Royal Standard | dero 
all belonging to Liverpool. They are fully rigged iron sailing. f hund 
ships, provided with screws as an assistance, Dut not necessarily f from 
dependent on steam-power. that 
The mail lines and trading lines to the various ports onthef of th 
African coast itself are of comparatively small amount. Hor} easil 
tlie mails now reach the east, we shall see presently: abov 
ane) 
direc 
dria, 
84 r 
unde 
Indic 
' arran 

Falm 


§ VIII. OVERLAND ROUTE TO THE EAST. 


WE come now to that region of ocean steaming which is in ; 
many respects the most important and interesting of all, linking, 
as it does, the nations of Western and Southern Europe with thi) 
rich and fertile east. - 

On 16th August 1825, the steamer Zuferprise left Falmout 
for Calcutta. She arrived at the Cape 13th October, and# 
Calcutta 9th December, having been nearly four months on ve 
voyage—or about the same time as a sailing-vessel. Jt wë | 
easy to point out shorter routes to Calcutta, but impossible i 
find one which could be traversed from end to end by! 
steamer. By sailing up the Mediterranean a steamer © 
arrive within a few miles of a sea that formed an unbroké 
„water route to India; but these few miles consisted of | 
Isthmus of Suez. The only feasible plan was to have two Jins 
of steamers—oné in the Mediterranean, the other in the Indio $ 
seas—and make the land transit at the most convenient point 
But where was that point to be? The most direct way 5? 
to be across Asia Minor to the Euphrates, down that ive 4 
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com | the Persian Gulf, and so on to Bombay; thus as it were taking 
n thepyone side of a triangle, while the route down the Red Sea 
of ial fravesed the other two. From the coast of the Gulf of Scan- 
ndari 3 deroon to Bir, on the Euphrates, the distance is only about a 
‘ hundred miles ; and though Bir is more than a thousand miles 


ailing- 

ssarily, fom the mouth of the Euphrates, yet it was considered that all 
that length of river could be navigated by steamers. But one 

onthef ofthe objections urged was, that although a steamer could go 


Hor} easily doz, it could not get wp; for at Bir the river is 628 feet 
above the level of the sea. Other obstacles, and the failure òf 
an expedition fitted out for the purpose about 1836, caused this 
direct line to be abandoned. The other route was by Alexan- 
dna, Cairo, and Suez, which would include a land transit of only 
84 miles. This plan was adopted; the British government 
undertook the route between-England and Egypt, and the East 
India Company that between Egypt and India. In 1837 the 
‘amangement came into operation; the mails were sent from 
Falmouth to Gibraltar in vessels engaged in the postal service 
with Portugal and Spain; at Gibraltar they were transferred to 
‘Admiralty steamers, which conveyed them to Malta and Alex- 
dria; they were then taken up the Nile to Cairo, and from 
thence across the desert to Suez, where 4 steamer belonging to 
the East India Company was in waiting to convey ais 29 

mbay. The time occupied on this route was between ae 
ad sixty days, so that the communication with India was 


Teduged by one-half. In order to reduce this time aye 

treaty was - : French government for coh- 
$1 3 h the French $ $ 

i aoar R A ugh France to Marseilles, 

d 


Yeying q ° ils th 
$ 2 portion of the mails thro ee 
‘mm whence they were forwarded to Malta, where they me 
Steamer fg 3 
tom Gibraltar. 5 any’ 

een Years before this time, the í Peninsular Steam Company 
: z tered into a contract with the gov! 
int i als weekly from Falmouth to Gi dvantages were soon 
pont ¥, Porto, Lisbon, and Cadiz. The @ Ser the mails that 

Patent, for these steamers brought in Be ade voyage. In 
Previously sometimes been ‘three weeks 0 a” 


1 is in 
inking, 


praltar, calling 4 
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1839, the government, anxious still further to accelerate th | 
Indian mail, requested the company to submit a plan for thy, 
attainment of that object. This was- done: the company pdi TI 
posed to establish a line of powerful steamers to run frou z $ 
England to Alexandria, calling only at Gibraltar and Maly, Mad 
thus rendering the communication by Gibraltar neatly a udu 
speedy as that through France. The company procu Bra; 
two large steamers, the Oriental and the Great Liverpool, wh, Let 
with them and two smaller vessels the contract was begun iff com 
1840. Sout 
The postal communication with India having thus been mif at, a 
speedy and regular, a wish was naturally expressed, that on tff the y 
other side of the isthmus the communication should be extendi to L 
so as to embrace, not Bombay alone, but also Calcutta, Madr eighi 
Ceylon, and China. A contract was entered into with the Cf 122 
pany—from that time known as the ‘ Peninsular and Oneni of ye 
or, more briefly, as the ‘P. and O. Company’—by which thi} at G 
undertook to convey the mails from Suez to Ceylon, Madri they 
Calcutta, Penang, Singapore, and Hong Kong. This 4 othe 
vice was commenced in 1845 with three fine steamers, “4 alon 
Bentinck, Hindostan, and Precursor, of about 2000 tons bui vess 
and.5oo horse-power.’ Thus, in less than ten years from isf Nap 
establishment, this company was navigating the Mediterran“ Vece 
the Red Sea, and the Indian Ocean, connecting the Ewo 4 
shore of the Atlantic with the Asiatic shore of the Pacific,” 
conducting 2 constant communication between England ” Suez 
China. Ocean steaming so far developed its power m the tý Cony 


<= 


five years, that in 1850 the steamer Pekin delivered mail} = 
Hong Kong containing letters which only fifty-five days i 
had been written at New York; these letters, after ge 0) 
the Atlantic, had passed through Liverpool, London, 
Marseilles, Malta, Alexandria, and Cairo to Suez, whey me 
were placed on board the Oriental, which conveyed them jiy WA 
the Red Sea and across the adhama Ocean to Ceylon: d EC 


they were transferred to the Pekin, and by bet on 
after calling at Penang and Singapore, to their final dest™ p 
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The distance travelled by these letters was more than half the 
\/ circumference of the globe. 
The fleet possessed by the company in 1851 consisted of 


Madrid, Montrose, Pasha, Singapore, Sultan, Tagus, Hindostan, 
Indus, Ripon, Bentinck, Haddington, Oriental, Precursor, Achilles, 
Braganza, Lady Mary Wood, Malta, Pekin, Pottinger, and Canton. 
. Let us see how the intricate trade was organised by this spirited 
company. The vessels engaged in the Peninsular service left 
Southampton three times each month. The first port touched 
at, after steaming 663 miles, was Vigo, in Spain; from thence 
the vessel proceeded to Oporto, 68 miles further; and thence 
to Lisbon, Cadiz, and Gibraltar; arriving at the latter port in 


1224 miles. The vessel returned on the same day. Another set 
of vessels left Southampton on the 29th of each month, arriving 
at Gibraltar on the 6th of the month following; from thence 
| they proceeded to Malta, Smyrna, and Constantinople, where 
other vessels were in readiness to extend the communication 
along the shore of the Black Sea to Trebizond. Some of the 
vessels also sailed occasionally between Southampton and 
Naples, calling! at Gibraltar, Genoa, Leghorn, ant F 
Vecchia. The steamers for Alexandria sailed on the gaa 
tach month, arriving at Gibraltar on the 26th, at Malta s K 
Ist of the following month, and at ‘Alexandria on the m z 
uez two steamers were in waiting for the passengers and m 


conveyed from Alexandria in small steamers UP the Nie ae 
"ans across the desert (the railway was not made a a Com- 
One of the steamers at Suez belonged uo aes od the 
Pany, and had Bombay for its destination; the otaa 


f the month 
Property of the Oriental Company. The oS and things 


vas fixed as the day of departure ; and 2 Pe RNE ed Sea 
‘ving been shipped, the vessels steame the Oriental steamer 


ie " p den, Here they parted company” the Indian Ocean to 
opvel. purs sS 
onti į Putsued a course almost due east, actos Having exchanged 


| y Sint de Galle in the island of Ceylon: 
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mails with the vessel for China, she steamed up the Coromangy \ 
coast to Madras, and on to Calcutta, where she arrived in about y 
twenty-eight days from Suez. The vessel in waiting at Point del J 
Galle, as soon as she received what the other had broug 4 


started eastward, and arrived at Penang, in the peninsula of f Sim! 
Malacca. From thence, steaming down between Sumatra anf) 9 
the mainland, she arrived at Singapore, almost under the equator, “a 
and then up the Chinese Sea, terrible for its typhoons, to Hong Nubi 
Kong, where a small branch-steamer was ready to continue th ff Celo 
line of communication to Canton. The number of miles steama f} Nem 
per annum by the vessels of the company in these varios ha 
services was 381,960. A en 

The changes made in the Overland arrangements betweaf Candi 
1851 and 1866, have been influenced by many important cit ff Tanjo 
cumstances. The lowering of letter-postage and the establish a 
ment of book-post ; the assumption of the powers of the Es tai 
India Company by the imperial government; the growth of af Ripon 
enormous trade with the free ports of China and Japan; tht! Delhi, 


great increase of import and export trade consequent on the 
discovery of gold in Australia ; the large emigration of capitalists) 
as well as of labourers to that new world; the frequent tendes 
to the government from other companies desirous of establishing 
a healthy competition; the shortening of the transit over the 
isthmus by the construction of a railway from Alexandra ! 
Suez—all. impelled the Peninsular and Oriental Company ® 
introduce larger steamers, increase the speed, and improve i 
Service in various ways. 

Australia is now included within the company’s programmi i 
as the result of a very complicated and long-continued neg Da tl 
tation. The Peninsular and Oriental Company have at preti tin, 


: + otf th 
the Overland route to the’ east almost entirely in thet ” a 
isti 


hands. . a 
ASU 


. The noble fleet belonging to this company in the Ya 


. Q f 
of 1866 comprised the following ships : mae 


Massil 
Delta? 


The 
they ( 
Atlant 
South: 
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Tons. Horse. 
power, 
500 | Behar.... 
500 | Ellora.... 
sula of f Simla .. 630 | Emeu........ 
Mooltan.......- ---2257 400 | Geelong. 
ra and $ z 
ayl a 2185 465 | Benares.. 
quator, f Poonahi........--:<---:0:--...2152 “500 | Salsette... 
Hong Nubia.. : 3 450 | Northam. 
Waun 0 ....sesceeveeneerseene 450 | Avoca. 
eamel} Nemesis..........v..w.s2mase 600 | Ottawa. 
vari Pera 450 Ganges* .. chet eae 470 
China. 400 | Singapore”.............vvw. 1190 470 
Nyanza.. 450 | Bombay.. 1186 275 


Candia... 
Wan) Oresivace:seaeeeassntenseIQ7/T 400 | Pekin”..... 
Malta ii 1942 500 | Euxine* 
Syria”... Sete 1932 450 | Sultan 
, Golconda.. 


450 | Madras.......... 


The Steamers marked * are paddle, all the others are screw; - 
fy do not comprise any equal in size to the largest of the 
Atlantic steamers. The organisation of the mails, leaving 
Suthampton four times a month, in such way as to accommo- 
ate the various Oriental regions, and unite all into one general 
aa i a marvel of exactness, despite the fact that some of 
= fail in punctuality occasionally. 
í naan of distances at sea vary accord 
Hoya i on a chart, or as taken on is aja 
E is S, under all the circumstances of wind, ti a 
t may be useful to give the company’s own tabte- 


ing as the mileage is 
erage of actual 
and current ; 
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Miles 
Southampton to Gibraltar......-.1151 | Madras to Calcutta....., 


.. 781 | Ceylon to Penang........ 
. S19 | Penang to Singapore 
, 252 | Singapore to Hong Kong. 


Gibraltar to Malta......--. 
Malta to Alexandria... 
Alexandria to Suez (rail)... 


Suez to Aden... 1308 | Hong Kong to Shanghae........ Sif muc 
Aden to Mauritius - Shanghae to Nagasaki............. Tay 
Aden to Bombay........:-0ss0sre 1664 | Shanghae to Yokohama.,...... .g Mw 
Aden to Ceylon mme 2134 | Ceylon to K. George’s Sound.... 335 flee 
+ Bombay to Ceylon . 911 | K. G. Sound to Melbourne.. i and 
Ceylon to Madras.... Melbourne to Sydney... éf EVEN 


The totals come out thus: Southampton to Bombay, ór; 
miles; to Calcutta, 7960; to Hong Kong, 9676; to Jape 
11,516; to Sydney, 11,875. The overland passage throw 
France saves 1450 miles of sea, at the expense of 740 miles! 
railway. 

By a new contract, signed early in 1866, the Peninsular # 
Oriental Company bind themselves to convey the mails betie} Typ 
Southampton and Alexandria in 310. hours; Marseilles % anq 
Alexandria, 155 ; Suez and Calcutta, 499; Bombay and Hor stear 
Kong, 413; Hong Kong and Shanghae, 84; and Suez 
Bombay, 312 hours. They are to be allowed a few hours’ geep 
but anything beyond 24 hours involves a forfeit of £501 
day; on the other hand, they receive 425 per day for expedi 
or anticipating the delivery of the mails. ; : 

There , is some probability that when tle Mont G 
Railway is finished, and unbroken railway communication & 
lished throughout France and Italy, the mails for the 
will be conveyed overland to Brindisi or some oig 
in the Adriatic, and thence conveyed by steamers to 
—a quicker route than wi4 Marseilles and Malta ri 
Galton reported on this subject somewhat fully to the 5% 
ment in the summer of 1866. A 
h ae young and vigorous colony of Queensland ip is fhan 
ea X a thing. Beginning wai any neo? SU 

hly mail from Brisbane, and other 
ports, to go through Torres Straits to Batavia, whe? 


‘ 


Fi conti 


het 
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159 
aN are transferred to Dutch mail steamers going to Singapore ; 
ME whence they proceed to England. . č 2 
1 Were it within the scope of this small volume to notice all 
the enterprises relating to ocean steam transit, we should have $ 
much to say concerning the wonderful trade maintained between 
Liverpool and the Mediterranean, carried on by several distinct 
fleets of ocean steamers, owned by wealthy firms and companies, 
and comprising vessels as large as 2500 tons burden. Almost 
every nook and corner in the Mediterranean is penetrated by 
these steamers. 


o Jape 
throug 
> miles’ 
sular 2 § IX. WEST INDIA MAIL STEAMERS. 
bet THE necessary result of the successful voyages of the Atlantic 
illes | and India steamers, was the establishment of other lines of 
ug steam communication with countries beyond the sea. The 
la Value of our possessions in the West Indies, and the importance 
of our trade with the rich countries of South America, indicated 
fry clearly the direction of another Atlantic route. The postal A 
Communication with these countries was in those days very 
defective, Even the best sailing-vessels, in the most favourable 
Weather, were e ad on GE voyage; and though the mails’ 
Nete despatched twice each month from England, yet the com- 
Munication between the various islands and the American 
ffortinent was neither regular nor certain. In 1840, a contract 
BS made between the Admiralty and the Royal Mail eet i 
Micket Company, in which the latter agreed, for the sui m i 
"40,000 per annum, ‘to provide, maintain, and keep sé 


ns 3 
MS of the largest calibre now used on 
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steam-vessels of war, each of such vessels to be always supplied \ bart 
with first-rate appropriate ‘steam-engines of not less than 4o The 
collective horse-power; and also a sufficient number (not less seri 
than four) of good, substantial, and efficient sailing-vessels, of aj ® th 
least x00 tons burden each.’ The steamers were to sail twig home 
every month to Barbadoes ; and from thence the mails were u Be 
be distributed to the other islands and the continent, Th} w 
original plan of the voyages of these vessels was describi ig 
by one of its most earnest and sanguine promoters as a schemi “CV 
‘which united the British colonies in North America with th the G 
British colonies within the northern tropic; which made Barb: YA 
does the highway from all Eastern South America to Euro a 
and to North America; which made Jamaica the great me ee 
from all Western America and New South Wales to Britain he y 
which made Nassau the central point to catch everything fron hilo 
and to the Gulf of Mexico; and which connected all tt! \ 
western world in one unbroken line of rapid and regular cot 
- mercial communication.’ The total number of -miles to hy. 
annually steamed was 684,816 ; and the contract was to be fo 
_ ten years, to commence in 1841. The company -had thus lePAtrato 
than two years to make preparations for an enterprise tha f 
truly gigantic. Twenty ships, fourteen of them steamers of 
largest class, had to be built, equipped, and manned by 
most experienced officers and crews that could be’ oa fsa 
Arrangements of a far more comprehensive and complex i the, 
than were necessary for a voyage to Halifax or New d i 
required to be made; for though the voyage across the e 
was ‘in both cases equally easy, yet the branch-lines 9; A T 
munication necessary to accommodate so many different Hej 
could only be successfully wrought by a rare union of 5 
arrangement and efficient management, of which the bisi 
steam navigation afforded neither an example nor 2 guide Ai 
fourteen vessels were named after the rivers of the coun aran 
where they were built, as follows: Z%ames, Medway, Diy hile 
Tsis, built at Northfleet ; Severn and Avon, at Bristol; c 
Clyde, Teviot, Dee, and Solway, at Greenock; 74) ™ 
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plie \ Haron 5 Forth, at Leith; Medina, at Cowes, Isle of Wight 
an goaf site total cost of these ships was not much under a million 
or ia ‘tering. The run from Southampton or Falmouth to St Thomas, 
s, of 2! inthe West Indies, generally took about 18 days, and the same @ 
il twig; f home The company sustained very heavy losses in performing 
weren the-service ; six of their finest steamers were entirely lost: the 
> Sway on a dark night after leaving Corunna in Spain; the 
eerie Forth and the Zweed on the Alacranes rocks in the Gulf of 
scherf Mexico ; the Actwon in rounding the point near Carthagena in 
ith the} the Gulf of Darien ; the Zs¢s off Bermuda on her way home} and 
Batuli the Medina on a reef at Turk’s Island, north from San Domingo. ~ 
On the expiration of the- first mail contract a new one-vas 


3 
; 
? 
i 
i 


Europ: 

ne a entered into; and the terms and routes have since undergone 

Britain) My changes. The actual fleet belonging to the company in : 

ng. fe the summer of 1866, with tonnage and horse-power, presents the ag 
all ù ollowing particulars : F. 
lar cot Registered Horse- Registered Horse- s 
s to bi Tonnage. power. Tonnage. power. k 


1707 400 
..1689 400 


hannon........... 1-3472 Soo | Tamar... 


cine 
' es --.3440 Soo | Solent... 
hus Is Atrato yaa -3126 S00 Danube.. -1670 40o 
that ep Plata 2826 _ 1000 1564 300 
rs of th Ouro 2824. +500 1038 250 
BRI 2024 5 a 
by ”# ae -2738 , 500 | Mersey. ee Ya 
yptaine pet .2730 800 | Conway.. . 895 a 
fo mania.... .2445 550 | Derwent.. 794 260 
x natty Oneida y Aa 180 
yof The... -2284 530. | Wye -75 
PA .1916 400 


named after rivers, except one, the 
eamers which 


; all were 


‘lle i 
puss nineteen ships are 
peia It will be seen that not one of the stea 
m i ted the service in 1842 is to be found in this list ae 
OSE, yy, Baa ma 
ae Worn out, or transferred to some other service. a a 
Steamer in the company’s fleet w 2 


p 

p €gist $ 2 
í yA €t; but now there are six, the 
" 


as so large as 
La Plata, Douro, Rhone, : 


- 4 2000 tons ; 
age Tasmania, and Oneida, between 2000 ang Ta se 
‘aue ; a trato exceed 3 

the Magnificent ,Shanmon, Seine, and A e three just 
| cach. Seven out of the nineteen, including 
K a 


- 


y 
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named, are iron-built paddle steamers; six are timberbuk 
paddle ; and six are iron-built screws. 

Concerning the routes which these steamers follow i in deliver 
ing and receiving mails, passengers, and goods, the details aaf 
too intricate to be traced with any useful result here; but; 
general idea of them may be given. We must bear i min} 
that the scope of the scheme embraces the West Indies, Mesia, 
the republics of Central America, Brazil, and the Argentine Co: 
federation, so far as concerns the ports on the Atlantic s 
board; of the Pacific ports, a little will be said afterwards. 

A glance at a map of the West India Islands will shew te 
between the largest of these (such as Cuba, Jamaica, and Haji) 
and the Atlantic Ocean, there is a long chain of islets stretch; 
from the coast of Florida to the mouth of the River Orinoco,: 
distance of nearly 2000 miles. Almost in the centre of Ù 
chain, with its eastern shores exposed to the Atlantic, and i} 
western to the Caribbean Sea, lies the little island of St Thoms)/ 
belonging to Denmark. Though only 37 square miles in exten ri 

or about one-seventh of the size of the “Tsle of Man, its: spado 
and safe harbour has lóng rendered i it one of the greatest COH 
mercial emporiums in the West Indies. This little island H an 
been chosen as the great rendezvous for the West India 
steamers—the centre, as it w ere, from which radiate all 
branch-lines of communication. It is to the West Indies > 
Central America what Southampton is to the British Islands? 
the continent of Europe. From Southampton a steamers sish 
the 2d and 17th of each month, and after a direct voyas¢ F d 
the Atlantic of 3622 miles, arrives at St Thomas in 15 da” 
leaving England. The mails and passengers are then distri 
among several steamers, which start off in various direct 
Some of the mails proceed to cross the Caribbean St 
after steaming 690 miles, enter the excellent harbour Ot Be 
Spanish city of Santa Martha, on the north shore oe 
America; and then, in 105 miles more, the best and lore a 
on that coast, near the city of Carthagena, with ifs 
cathedral, its public cisterns, and its traditions of the sm 


of St 
is 65 
capit 
days 
Vera 
land 
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embu | and Sir Francis Drake. After further distances of 280 miles to 
yi" Panama Railway, and 280 to Greytown, the mails reach the 
deliver! mouth of the river San Juan, which connects the Nicaragua 
Jake with the sea. Another route is from St Thomas to the port 
ofSt Juan, in the Spanish island of Porto Rico. The distance 
js65 miles. Then the steamer proceeds to Port Royal, the old 
capital of Jamaica, distant from St Juan 643 miles. In five 
days more the vessel has steamed 1118 miles, and arrived at 
tic | Vera Cruz, a city built on the spot where Hernando Cortez first 
ia landed, and now the chief seaport of Mexico. After proceeding — 
iew Hef 250 miles northwards to Tampico, another Mexican seaport, the 
ad of this route is reached. Jacmel in the island of Hayti, 
Havanna in the island of Cuba, and Belize in Honduras, are all 


ails as 
; buts 
n min} 
Mexic, 
ne Cor 


retch < L 
inoco i “sited once if not twice a month. Another route, although only 
. of th 1838 miles from St Thomas and back again, involves calling at 


“and ep ™ fewer than ten places, some of them distant only 11 miles 
Thom from each other. They are—St Kitts, a little island, the greater 
part of which is occupied by a mountain 3711 feet high, bearing 
ithe sad name of Misery ; Nevis, an islet only 6} miles long; 
op} Montserrat, another tiny island; Antigua, with an area of 108 
pf Lare miles ; Guadaloupe, the best of the islands remaining to 
France ; Dominica, once French, but now British ; Martinique, 
‘there Napoleon’s Josephine was bom; St Lucia, with 1 
J| ™snificent harbour; Barbadoes, one of the oldest colonies of 


gland; and Demerara, on the mainland. There 1s a branch 
Seamer at Barbadoes, ready to exchange mails, and pe k 
i- ll island, 


Tobago by way of St Vincent; Camiacou, a very smal 8° 
“om whence the mails are despatched by the inhabitants 1n @ 
oat; Grenada, an island where the company have a coal depth, 4 
Trinidad, the largest Sass ae of the British Ya 
“dia Islands. The round from Barbadoes to Tobago and ba 
* distance of 702 -miles. 1 > z 
p, MAC exact Geen of these voyages need not be given ne 


Ne g Be - ently understood. 
; 8neral principle of the system will be ae ett 


€ days and hours are calculated with gr 
z St 
€ home mails from all the islands and ports may reach 


\ m 
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Thomas in time for the return-journey to Southampton, Fe 
example, the mail that leaves Southampton on the 2d of eve} ee 
month reaches St Thomas on the 17th; and the mails by M scuit 
aid of other vessels reach Barbadoes on the oth, Jamaica ys bread 
the 21st, Trinidad, Demerara, and Colon or Aspinwall (Panan 
- Railway) on the 22d, Vera Cruz on the 27th, Carthagena a) 
Tampico on the 28th, and other ports and islands on varie: 
dates. Whether large or small intercolonial steamers convey th 
mails, they must alike be timed so as to get thé mails backy 
“St Thomas on appointed days. The two great mails fra 
Southampton leave on the 2d and 17th; the two ftom$ 
Thomas homeward leave on the .rsth and goth. Jamiah ii 
Barbadoes, Trinidad, Demerara, and Panama are accommodi: 
by both mails; but the other islands and stations are placed: 
‘connection with only one mail each month, out and hom 
Speaking roughly, we may say that the steamers occupy! 
fortnight in getting from Southampton to St Thomas, & fortnigNstock 
in delivering and collecting mails at the principal AA 
stations, and a fortnight in the home voyage from St Thomas herbs 
Southampton—or six weeks altogether. q 
What a scene is Southampton Docks on the days,of depar 
of the great steamers to the East and the West! And what 
momentous affair is the commissariat, the “bill of fare, SJ 
larder, the list of catables and drinkables, for one of these™ 
steamers ! All have to be thought of, from the captain dow’ 3 
the cabin-boy, and the passengers whether first or second c“ 
and all must be provisioned, not only for an out and he 
journey, but for the chance of detention on the way: 


ETE < nowel 
experience has given the purser and steward an exact know i 
neceg 


enable 


a 


lb, t 
of the picks 
up, 


ship starts. 

Let us fix our attention on the supplies for one wak 
West India mail steamers, which set forth from Southamp d 
the spring of 1866. By the courtesy of the authorities YY 


> 
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| Te enabled to do this. First then, of Bread and Meal: th 
| val cwt of cabin biscuit, 180 Ibs, wine biscuit, 1 i st ax 
‘by Wl@iscuit, 50 barrels cabin flour, 336 Ibs. oatmeal ae WA ship's 
ta bead nuts. Then Groceries: 415 lbs. tea, Feo Ibs ae ZA 
cer ts eae ay cocoa gE Ibs. sugar for cabin, sal 
ae YA n T be o Ms currants and raisins, 270 Ibs. figs and 
ej ag ? 3 ise rench plums, 55 lbs. pepper and spices, 614 lbs, 
fail E 4 lbs: arrowroot, 56 lbs. sago and tapioca, Too gallons 
i ia p gs ane walnuts and Brazil nuts, 112 lbs. Normandy, 
ran e> aud yuan which we need not exactly specify of 
al ee eae essences, Barcelona nuts, candied peel, 
noi ia S or Then come the multifarious articles in- 
laced 30 Ibs yA uman ana Confectioners Stores: 200 lbs. candles, 
| hos pickles 1 YA 400 lbs. marmalade, 800 Ibs. salt, 130 quarts 
coupy kao ie oe s. maccaroni and vermicelli, 60 gallons vinegar, 
ortuighstock 3 rae mg Ibs. soda, 40 lbs. mustard, and enough to 
| al dealers with anchovies, blacking, bottled fruits, 


rcoloniplack- l 
Dlack-lead, - chutney paste, cod sounds, curry-powder, ‘dried 
oats, red and salted 


earl-barley, 


omas ther 3 
p and seeds, emery-powder, gelatine, gr 

ings, dri . ` : 
ngs, hops, jellies, oil, volatile salts, olives, P 


epai per n; , ” , 
YA os pickled mushrooms and ketchup, sardines, pickled 
vat, mon, Sauces, soy, salt tripe, Jemon-juice, whiting, Bath-bricks, 

o the extent 


Livestock figure t 
12 pigs, 300 fowls, 96 ducks, 


feat and Poultry exhibit the 


y ee and plate-powder. 
" Re and one calf, 50 sheep; 
S items ya and 24 turkeys. Dead 4 ; A 
a tooo lbs. beef, 300 Ibs. suet, 3 carcasses maor YA 

Ai Te carcass’ each of veal and pork, 3° ox-tails, 120 1DS- 
ges, 120 fowls, 6o ducks, 24 geese, 3° turkeys, 60 pigeons, 


ò rabbits. ` Sadted and Cured Meats comprise 10 tierces salt 
oh So parrels salt pork, 300° Ibs. bacon, 
ah hams, 250 lbs. Hamburg beef, 24 pickled tongues, I cask 

d Provisions, mostly in 


i 
ie tongues, 30 Bath chaps- Preserv a 
whick ins, present a weight of 120° Ibs. of essence se > 
7 €n and mutton broths calves’ head, jugged hare, giblet 
imple! SUP; Mock turtle mulligatawn: z ox-tail soup, bouilli, salmon, ” 
es WANI and hare spine haddock, herring, French beans, 
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carrot, green peas ; together with 100 pints of oysters, and m i d 
pints and tins of dessicated and condensed milk. Then comif ssufii¢ 
the Fish, for the saloon passchgers : 100 Ibs. cod, 100 Ihe gthe | 
turbot, 60 lbs. eels, 50 pairs soles, with haddocks an | keep 
oysters. In Cheesemongery the chief items present themselves xf calle 
9 firkins Irish butter, 40 Ibs. fresh butter, 1 jar butter, 48 Now supp 
Wilts cheeses, 48 Dutch cheeses, 14 lbs. lard, and no less thul} ables 
8000 eggs. Then we come to Vegetables: Go cwt. potatos, the s 
parrels parsnips and turnips, ro barrels carrots and onions, ; 
` barrels beetroot, 12 dozen horse-radish, 12 dozen cabbages, 2: 
bushels salad, 2.bushels parsley and water-cress, 1 Ib. gali: 
Sc. Fruit is, of course, not a very large entry ; yet it compris 
4 chests oranges, 4 barrels boiling-apples, 4 barrels desf $ 
apples, 6o Ibs. grapes, and 50 lemons. As there are live-stott 
there must be Fodder; and this comprises 18 bales hay, 6 sack We 
barley, 6 sacks barley-meal, 12 sacks oats, 3 sacks peas, 6 sac} the | 
bran, 1 bushel linseed. Now for that very important itemy com 
` Liquors, occupying no small amount of space in the purse! 0 
domain. Those passengers who, rise to the dignity of wine art Rio 
supplied with 84 bottles port, 564 bottles sherry, 108 qund 
still moselle, 144 quarts sparkling moselle, 108 quarts hod 
108 quarts sauterne, 180 quarts claret, 480 quarts medoc, | 
162 quarts champagne. The spirit-drinkers are supplied m E 
180 gallons and 84 bottles rum, 5o gallons and 216 bot 
brandy, 36 bottles hollands, 144 bottles whisky, 108 potiles $ 
Then the drinkers of malt liquor find in store 1020 quarts 
2040 pints ale, 480 quarts porter, 1200 pints porter- Ams 
miscellaneous beverages are 2400 bottles sodawate! a 
lemonade, 360 pints Seltzer water, and 144 pints of various SP 
of cordials and liqueurs. Lastly, among the odds and ends 
which of course the provedore would dignify by some © 


A ha 
name) are 300 lbs. tobacco, soo cigars, ro tons 16 4 fs 


= Se 


packs of cards. 


We have taken no account of the distinction between Py 
ger provisions and crew provisions; hungry men UP 2 
privilege of being fed on shipboard, whether they 4% fo 


` 
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d rn \ aft; and the provedore has to think of all of them. It will 
- comif éufice if the above enumeration gives the reader some idea of k 


yo Ih Pie amount of forethought and cai isteri 

YA Pe ee eee re, registering and account- 

an keeping, packing an stowing away, guarding and watching, ja 
lesa called for in victualling one of our great ocean steamers, and 
Noti supplying every one on board with all his eatables and drink- 


ss th ables from the time the ship leaves Southampton till it returns to 
toes yp the same port. 

ions, į 8 g 
BES, 2 aie - 
gali, 

mpriss 

ee §X. CENTRAL AND SOUTH AMERICAN MAILS. 
6 ad} We must now present a few details conc 
6 sacs} the Royal Mail Steam Company in South 


t itemy companies in that region as well as m Central America. 
Jeaves Southampton for 


erning the operations of 
America, and of other ~ 


puset) On the oth of every month a steamer 
vine a1) Rio Janeiro in South America, where she is expected to arrive 
gubi on the 5th of the following month. She steams across the 
s hodi stormy Bay of Biscay, and down the Portuguese coast until 
Joc, f she arrives at Lisbon: after waiting a few hours she steams to 
con Madeira, distant from Lisbon 535 miles; 2 fresh supply of citi, 
| boti? if Tequired, is here shipped, and after waiting 12 hours, the steam 
tiles] Sagain got up, and the helmsman steers due south. Under the 
arts old contract, the mail steamer amived near the farfamed Peak of 
Amv Teneriffe in about a day and a quarter: six hours were spent here, 
ter a and then the vessel ran along the African coast to St Vincent, one 
us kii Of the Cape de Verde islands, distant from Teneriffe 85° miles, 
nds A day and a half was spent heres and more coal shipped an 
ne of Rae more than a week after Jeaving St Vincent, the ages 
and “\ tad crossed the Atlantic, and delivered her mails at Boe am 


In six hours she starte 
ast to Bahia, and from thence to 
J, and the largest city of South 


ting at Rio for 


IA ao seaport of Brazil. 
Rio i the South American coast 
n are the capital of Braz 

, ca. A steamer was in Wal 
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England, whose southern mails she received, and then started for 
Monte Video, capital of the republic of Uruguay, distant fromg ytean 
Rio Janeiro 1040 miles; after waiting a day and.a quarter, she Japo 
departed for Buenos Ayres, 130 miles up the mouth of the tiva the | 
La Plata, and arrived there in 16 hours. A fortnight after she f Aspi! 
started on the return-voyage to Rio Janeiro, there. to meet the f other 
steamer returning to England. and 3 
Under the present contract, however, the service is managed consi 
in a somewhat different way.” The , steamers employed arg f iweni 
larger and swifter, the number of places stopped at is smalle, | Cuba 
the time consumed is lessened, and certain ports and islands an | Zura 
accommodated by other mail-routes. The fine large steamers f cee 
Douro, Rhone, Oncida, and Parana are placed on the Southamp tions 
ton and Rio Janeiro route. One of these leaves Southampton betwe 
on the gth, gets to Lisbon on the 14th, St Vincent (Caped f Th 
Verdes) on the 22d, crosses the Atlantic, reaches Pernambuco! steam 
on the goth; thence to Bahia on the 2d of the following month, / mont 
and to Rio on the 5th—twenty-six days after leaving England, At Amer 
Rio a branch-steamer, the Avvo or the Mersey, is ready to convey 
the mails further south, reaching Monte Video on the 14th, and) 
Buenos Ayres on the 15th. The whole course of the mail t f> 


| Thes 


EvER 
that t 
throug 
Inder 


as is her wont, on eyery sea on the globe. In 1863, 2 compati" 
was formed with the long name, ‘ Liverpool, West Indian; ? 
Central American Steam-navigation Conn another cal 
the ‘ Westem and Spanish American Steam-ship Company; an 
another called the “West India and Pacific Steam-ship Comp? 
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These have gradually combined; and now 
from} ae ape between Liverpool 
t she Amportant places in and around the Gulf of Mexi . ; 
tive @ the mails to Honduras and Mexico ; while Belize ed 
r she f Aspinwall, Trinidad, Santa Martha, Barbadoes, Darasa 
t the | other places, are visited by fine large steamers for Sassen 
and merchandise traffic. The company’s fleet is-a large ae 
gal | considering the recency of its formation; it comprises about 
| ag | twenty steamers, including the Granaiian, Chilian, Colombian 
alle, f Cuban, Darien, Caribbean, Californian, American, West Indian 
isan Luropean, Venezuelan, Australian, and African, some of terns 
mers exceeding 2200 tons. So enterprising are now (1866) the opera- 
amp | tions of the company, that steamers run three times a month 
npton between Liverpool and the Isthmus of Panama. 
ped? {| The French are also doing something in this matter. The 
buo | Steamers of the ‘Compagnie’ Générale Atlantique’ keep up a 
onth, / Monthly communication with the.West Indies and South 
J. At | America, = 
mnvey | 
„andi 4 ` 
a $XI. OCEAN STEAMING IN THE PACIFIC. 
days : ; ty E F 
ages | EVER since America was discovered, men have ardently wished 
? that the Atlantic and Pacific could be connected by cutting 
vices rough the*Isthmus of Panama. The importance of such an 
cot Jidertaking, by shortening the voyage to China and other parts 
exe? > Asia, as well as to Australia and the west coast of America, 1s 
om 4 Mous to all who cast even a hasty glance at the map ; but the 
4 hg of gold in California has rendered ee ae Ya 
maki an object of still greafer interest. wa atte n ae 
se tne ye ĉbout the year 1851 to cross this narrow stip © ce 
ya sae YA railroad, the other by a ship-canal. The first of Bs 
jan 7 Din at Tehuantepec in Mexico, considerably to Be tee 
2 znd the the length of the railroad was to be about a =f by“ 
a © estimated cost £4,000,000. The other projec 


i 4 l t 
> Lake of N icaragua ; its length about 110 miles, eis cos 


a very important 
and nearly all the 
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estimated at 8,000,000. ‘These projects were the subjects ¢ \ the s 
several treaties, with the view of rendering the lines of canal and ij years 
railway, when completed, great public highways for all thég,losse 
nations of the world. The treaty between Mexico and th tapit 
United States with regard to the first, dated 23d June 1850) of si 
contained this remarkable stipulation : “The line of route, wih} and 
thirty miles on each side, shall be neutral in any war;’ and inf’ Fran 
the convention between the United States and Great Britain} silve: 
signed at Washington 19th April 1850, the object of the conf Euro 
vention was declared to be “that of „constructing and maintaining} gold- 
the said canal as a ship communication between the two oceas} from 
for the benefit of mankind, on equal terms to all, and éf Ame 
protecting the same.’ value 

In the meantime, however, the transit across the isthmus ws silve: 
by land, and the points of connection were Chagres on the es T] 
and Panama on the west. From the latter two. lines of stean claps 
communication were organised—one to the north as far eS othe 
San Francisco in California, the other to the south as far 95 Teh 
Valparaiso; the mail service of the former being performed in} cana 
American, and that of the latter in British vessels. ‘The contri | 
with the Pacific Steam-navigation Company came into fore Lon fi 
in 1846. The company possessed five steamers, ‘the aggregit 


calling at Guayaquil, the chief seaport of the ule 
Ecuador—Callao, the principal seaport of * Lima~ F l inte 
the outlet of a rich mining, district of Peru—Copiap? i : 
Coquimbo, also noted for their exports of silver—and * 
number of ports of less note, thus establishing regulat Be 
communication between all the civilised states of the VA. 
coast of South America. The distance. steamed each year 

110,887 miles, and the sum received by the company, f; TN this 
The history of this company affords an example of the mete Rail 
of a mail contract to make ocean steam navigation Pe 0! i 
In 1840, the projector, Mr Wheelwright, obtained from WA 
governments the exclusive privilege for ten years of cor F 
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cts of | the steam communication along the coast; but during the five 
l and years that the company were without the mail contract, the 
lL thég, losses of the undertaking amounted to two-thirds of the paid-up 
d the capital. To Panama these vessels conveyed very large quantities 
1850) of specie, the produce of the world-renowned mines of Peru; 
with! and to the same port, the American steamers brought from San 
nd inf Francisco the produce of the gold-mines of California. All this 
tan) silver and gold crossed the isthmus, and was re-shipped for 
© conf Europe and the United States at Chagres. The value of the 
aining} gold-dust brought by the steamers from California to Panama, 
ocem from April 1849 to October 1850, was estimated at 25,000,000 
nd c) American dollars, or about +£5,000,000, being equal to the total 
value of the produce of aX the American mines, both of gold and 
us wap silver, in 1838. 
he es The change actually made in the fifteen years which lave 
stemt elapsed since 1851, is less on the Panama route than on many 
far 25) others of our. great ocean lines. The Mexican railway from 
far'as| Tehuantepec has gone out of consideration, and so has the 
med in:canal in Nicaragua; nothing practical Has been effected in 
Wteference to cither of them, nor are any negotiations at prese MY 
‘on foot. There is, however, a railway at Panama, now mmg 
the great route from the Atlantic to the Pacific ; this line ji 
only 48 miles in length, from Colon or Aspinwall in the Gulf ai 
Mexico, to Panama on the Pacific coast- Tt ascends by a 
gradients towards the summitlevel from either pee = A 
‘onstruction, however, was attended with much cae To 
Mferior, intensely and unhealthily hove: ae : Ware 
numbers of the labourers employed ; while the first ne: 3 Ei 
miles had to be laid on piles or ctib-work, and fi e R 
arth, Since the complete opening of the line ae 
i tade has year by year increased; the total eE ot Ey 
20° \ KC competition, and the enormous saving ee Be the Panama 
ecesh, hs Toute on the way to the Pacific, have bere of fares and 
oftabley Railway Company to adopt 2 very high ar ive line in the 
he lo “Telght; as a consequence; it is the most exper 
Yorld to travel upon, as estimated per mile. 


' ‘ 
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Panama is now a great port of departure for ships, miji toL 

steamers, and trading sailers. The Pacific trade, in connection z ampi 

| $ with the West India mail steamers, is thus managed, A N 
steamers arrive out at Aspinwall, at the Atlantic end of the | desis 
Panama Railway, on the Sth and 22d of cach month; and trains | aged 
run on the railway to forward mails, passengers, and goods - stear 
Through-tickets are issued between Southampton and more than | YAT 
twenty Pacific ports; to some of which the mail and passenger} 4 S 
Steamers proceed from Panama twice a month, to others once | Thes 
By this means the whole of the Pacific coast of America is} Sve 
accommodated, whether belonging to Chili, Peru, Bolivia, TI 
Ecuador, Grenada, Guatemala, Mexico, the United States, of Pat 


British America. All sorts of money are taken by the com 1866 
panies, owing to the number of different states and countries f abou 
accommodated—American eagles, American dollars, Spanish Be 
dollars, Chilian condors, Grenada condors, and gold or silva wen 
five-franc pieces. Some of these coins have a size and value} toN 
far exceeding those of our sovereign; the Chilian condor ist YI 
reckoned at 37s., the Grenada condor at 39s., and the American | SOY! 
3755 395-5 the 

eagle at 41s. ; 
‘Southward from Panama, the chief traffic is in the hands úf Bi 
the ‘Pacific Steam-navigation Company.’ ‘The service is threè fp ia 
times a month between Panama, Callao, and Valparaiso; and the ane 
days are so fixed that, when the steamers arrive at Panam} hoo | 
and the. mails, passengers, and freight have been conveyed of New 
the railway, they’ arrive at Aspinwall in time for the varios Zeala 
mail steamers to Europe. The smaller Pacifc ports of coi West 
yaquil, &c. are accommodated: only once a month in each | €ach 
direction. Northwards from Panama, the chief traffic is in New 
” hands of the “United States Pacific Mail Company.’ Steame Tail: 
leave San Francisco three times a month, stop at Acapulco oa Tecej 
Manzanillo, and end at Panama; whence the mails, passeng Stean 


and freight, after crossing the isthmus by rail, are recelve a) New 
Aspinwall by Atlantic steamers belonging to the same compe” Smal] 
which convey them to New York. Some of these voyage 
timed so as to agree with those of the steamers from Aspin 


\ 


4 
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may | to Liverpool; while others suit better with the route to South: 
ction] A ampton. ; ji 
The. 7 Near and around Panama, in what is known by the general 
me) designation Central America, the steam traffic is mostly man- 
rains | aged by the Panama Railway Company's Central American 
vods, |» Steamers. The steamers start twice a month from Panama to 
thn} various ports in Costa Rica, Nicaragua, and Salvador, and end 
enger | at San José de Guatemala ; whence they return on stated days. 
once, | These, like the two other groups of steamers, work in with 
ca js) several lines on the Atlantic, more or less conveniently, 
livis The United States are not insensible to the value of the grand 
s or Pacific and its trade. A line of steamers was started early in 
com | 1866 from California to Sandwich Islands, to do the distance in 
about eight days. 


ntnies 
sii But the most important mail Pacific route, so far as concerns 

ikg the interests of England and her colonies, is that from Panama 

value} t0 New Zealand. After an abundance of negotiations, and many oa 


or is disappointments, a ‘Panama, New Zealand, and Australian 
į Royal Mail Company’ has been founded, with a subsidy from 
Jithe New Zealand government, and a probability of aid from 

„Some of thé Australian governments. Four ships have been 
built for the main line, the Mataura, Kaikoura, Ruahine, and 
i Rakaia, screw-steamers about 1600 tons and 400 horse-power ; 
and these act in conjunction with several smaller screws from 


rican 


ds of 
three 
d the 


am, fh x 5 
doaf $° to goo tons. The large ships ply between ee Er 
! r re) 5 A 
ios! Nev Zealand; the smaller between the several ports 0 E 
aa | | Wy Z and Australia, When the 
Gu} “land, and between that colony and 4 ak 
adf “est India mail steamers leave Southampton on a zaji for 
x thè ech month, and have conveyed the Ee eke a de of the ae 
mes oc Zealand to Aspinwall, a transit 15 quickly ma 


mae si ady to 

Tilvay, and at Panama one of the new steamers 15 E 

Teceive the cargo. Leaving Panama on or M = 
Stea ; : : reaches Welling 

a Bor pee ET ae ka month; from thence, 

í j w. ; 

aah Y em cand on the 2ist of the followins oakland, Taranaki, 

aler steamers complete the transit to 


o, and Bluñ, in New 
YA 


s ale | : 
PA Nelson, Pictou, Canterbury, Otag 
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Zealand, and to Sydney and Melbourne in Australia. The time | Russe 
Ht estimated is—Southampton to Wellington, 49 days; to Sydney m 
i s7 days. The return-voyages are so managed as to time with, 
the West India steamer, which leaves Aspinwall on the 7th, and im th 
gets to Southampton on the 2gth. It remains. to be seen} 
whether a saving of 2000 miles over the Suez route to Ney 
Zealand for the mails and best-paying. passengers, and of 4000 
miles over the ordinary sailing-ship’ route for merchandise and 
low-fare passengers, will render the scheme permanently succes: 
fil—aided as it is by a subsidy of £110,000. 


-$ XII. THE GREAT EASTERN STEAM-SHIP. 


Tuts most marvellous of all ships was fittingly designed by]: 
the engineer of the Great Western Railway—a daring many. 
whose genius shewed itself in many departures from the ordinary me 
routine of his profession. But though Mr Brunel designed: JA e, 
another engineer made the discoveries which suggested the adop, ia 4 Es 
tion of a ship far larger than any before known. This was Mpe iP c 
Scott Russell. He set himself as a problem to be solved- 
What is the form of ship thatawvill pass most readily through Ù 
water? and, as a consequence, What is the size of ship that F | 
be worked most profitably in long ocean voyages? Mr Se 
Russell, as an engineer at Glasgow, had his attention ang 
more than thirty years ago, to a scheme for propelling YA | 
rapidly on canals; and he made many experiments as t0 the E 
form of boat for this purpose. Having communicated the ma 
to the British Association, he was empowered by that ue JA 
continue his experiments, in conjunction with Sir John Robin 
Their allotted duty was—to determine the nature and in 
the different kinds of waves; to find the nature of the com aap. 
between the motions of waves and the motions of di 
bodies; and to ascertain the form of floating body that ue 
meet with least resistance. During a succession of yes 
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Russell (for the labour mainly devolved upon him) made a series 

yaluable reports on the results obtained. He ascertained the 
e with Mxistence of different kinds of waves, one of which, called by 
h, and Phim the Great Primary Wave of Translation, he found to be the 
> seen | oge which is most concerned with the movement of ships. He 
y New | anounced three propositions—that ‘when a vessel passes along 
"4000 | he surface of water with high velocity, it produces a wave of 
se and | mnslation, moving with a velocity depending in some degree 
acces: f on the depth ;’ that ‘ whenever the velocity of a vessel becomes 
greater than that of the wave of translation, the vessel is carried 
dong on the top of the wave with diminished resistance ; and 
that ‘in a voyage by steam in the open sea, exposed to adverse 
swell as favourable winds, there is a certain high velocity, and 
high portion of power, which may be accomplished with less 
apenditure of fuel and of room than at a lower speed with less ` 
; | Power.’ Practical men at once saw that these propositions must ; 


time 
ney, 


ned by 
y mnf O° Very important if true: seeing that they pomt, for every ; 
individual ship, to a certain definite velocity more profitable than ! 


further on the forms of 


wany lower velocity. . Experimenting 
he shape of the hull of a 


> adop Jiaves, he arrived at a conclusion that t F 
yas Mr hip ought to bear a relation to these forms, the bow resem z 
the curvature of a wave of translation, and the stem the wave o 


placement. Thus arose Mr Scott Russell's Waveform, Or 
twenty thousand experi- 


definitely arrived at. 
rm of wave, and the 
the ship should be a little 
the head an 


e been making obser- 
d that 


orizontally 
3 h sea’ to “a 


est i b -aryl n ‘a frest 0 
`b in the degrees of wind varying fron AE 
ton the 


. + Storm,’ in sailor language: One corollas ied za 
By tis, that a ship 600 to 700 feet Jong would alway a 


: z her bac 
E never ‘break 
: tS of two or more waves, and we ough bebween 


h aving the two ends unsupporte ‘a 
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the waves. Yachtsmen, pirates, smugglers, and slavers, it wa  weigl 
found, had approached very near the wave-form in their Siko feet | 
vessels: not because they. knew anything about the form qjvoul 
waves, but because they had gradually hit upon the form of hi inclu 
that gave them the highest speed. P recel 
Out of these observations, experiments, and trials any width 
eventually the Leviathan, or Great Eastern. In 1852, af 0 T 
“ Eastern Steam-navigation Company’ was formed, to establit stren, 
2 steam-route round the Cape of Good Hope to Australia mif © 
“India. In 1853, the directors announced to the shareholds} VT 
an opinion at which they had arrived—that a steamer, tok} Sio, 
profitable on such a route, ought to be large enough“ to cay whic 
coal for the whole voyage out and home, and to carry a lag doub 
cargo of merchandise as well as passengers. The stopping « make 
the way to take in coals would entail great loss of time, whip three 
the cost of coal at any foreign station would be very mut 
higher than at Newcastle, Glasgow, or Cardiff. Basing they 
calculation .on the researches of Mr Scott Russell and! 
Scoresby, they proposed an enormous steamer, 700 feet lon} 3 
to carry nearly rooo passengers, 5000 tons of merchandis 
15,000 tons of coal; and to make the voyage from England t j 
Australia in 35 days, at freights and fares much lower than he 
ever before been possible in steam-ships. They engaged w 
Scott Russell to apply his wave-principle, and to build the $ 
at his own works at Millwall; while they employed Mr Brune 
devise a mode of applying Stephenson’s tubular principle to% 
construction of the hull. A piece of ground was prepared, w 
piles driven 30 feet down, to rest the vast mass upon; anc" 
this ground the ship gradually developed itself during © 


years 1854-5-6-7, under numerous mechanical and fina 
difficulties. : : 


000 


oa 
between the perpendiculars, or 692 on the upper-decks | 
breadth 83 feet, or 118 feet over the paddle-boxes; € - 
of hull 60 feet, or 70 to the top of the bulwarks. The W 


eee ; to 
of iron in hull 7000 tons; launching-weight, 12,000 tons; 


4 
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yeight if full of cargo and passengers, 30,000 tons; to draw 30 
fet of water at a maximum. (The width of Oxford Street 
would not be sufficient to receive the width of the ship, 
AO including the paddle-boxes; and Russell Square would not 
receive the length.) The bottom is quite flat for 40 feet in 
width, without any keel. The framework comprises 35 webs 
or ribs of plate-iron, each 3 feet wide, and immensely 
sirengthened at the angles and junction; they extend from 
end to-end of the ship, side by side at the bottom, and one 
over another at the sides; the distance apart varying from 
3to 5 feet; and they are crossed at intervals by similar webs, to 
which they are firmly riveted by angle-irons. A double wall or 
double skin of plate-iron, embracing the edges of these webs, 
makes the structure of the hull cellular, having an’ inner skin 
three feet within an outer. There are 10,000 thick plates to 
ry mut fom the two skins, each having the proper degree of curvature 
ng the According to its place in the ship; some of these are as much as 
and D 28 feet long by 14 inch thick, and weigh 2} tons each. Nearly 
ret Jon 3900,000 rivets were used in fastening the plates to the nibs 
‘hands ind the angle-irons. Any one cell throughout the hull might 
sland fe flied with water without its flowing into the next.cell. The 


ping e 
ze, Whi 


gland of | 

than bi tellular structure ends about 5 feet above water-level, ue ne 

aged | “8 Single for the rest of the height. The iron ın the ae 

the gif Me bow, the partitions, the walls, the casings; the mor, E 

Brune! ‘tgleirons, is so large in quantity and tough in quality, ae of 

Je tol Thole fabric has vast strength. ‘Ten partitions or cross-wa 

He al thick ; 3 >. onor intg eleven compartments, 

red, We ìron-plate divide the interior into eie AAE dinal 

and up” h individually water-tight; and Hee eg ae “What with 

s f - oth. 

ring © alls extending a considerable part of the length wale 
JJ.“ deck, the transverse walls, and the longitudinal walls, 


ce i 
ma boxes—iron above, 


Otetior is ary: - ighty 

A is divided into seventy oF €15 SR 

Aon - wave-form principle, 
An below, and iron around. To apply the Wa 


680 Ni 
de to conform 


+ Mere J 2 ip of 1 
ack j Phe 'S a bow of 330 feet, a straight she. ma 
he hel, f 230 feet ; and the interior partitio 

'S arrangement. - 


aial 
he wee: Minor changes 
en for the engines, and paddles, and screw. 
. Ta > 


ns} tog 
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have been made in these matters during the eventful history o t 
the ship; but it will be useful to describe them as originally 
constructed. Brunel and Scott Russell agreed to have bo 
paddles and screw, to obtain the advantages of both modes ¢ 3 
propulsion. There are 10 boilers—four for the paddle-engins |) 
and six for the screw; each is as large as a fair-sized raving 
room, and has 400 brass flue-tubes 6 feet long by 3 inchs 
diameter; and the furnaces beneath the boilers get rid of ther 
smoke and products of combustion through flues and passags 
up to the funnels, of which there are five, 100 feet in height lj 
6 feet diameter. Each boiler, when full of water, weighs new} 
too tons; and the coal-bunkers, when full, hold 12,000 to 15,0 
tons, around and above the boilerrooms. A monster stear 
pipe, 45 inches diameter, conveys the steam from the boll | 
to the engines. Four steam-engines, in two pairs, work ty wa 
paddles; they were made at Millwall; each cylinder, if, 
inches diameter by 14 feet stroke, required 34 tons of moll 
metal to cast it. The paddle-wheels, worked by these,engim ae 
are 56 feet in diameter, by 13 deep, with paddles attached to i 
radii or spokes. ‘The screw-engines were made by Boulton at 
Watt at Soho; there are four of them, with cylinders of 
inches diameter, and 4 feet stroke; the pistons are 54 inc 
diameter, 27 inches thick, and are attached to rods 7} ine 
thick. The propeller shaft is 160 feet long, 24 inches diam 
at some parts of its length, and carrying at its stem-end a 
or propeller 24 feet in diameter. As to the horse-pow*t ye 
engines collectively, it is not safe to say much, the ms 
declared, when all was finished, that the united force 0 is 
eight engines might be worked up to 11,500 horsepow" 
a stretch ; but the nominal horse-power is much less than ti 
Then, aloft, or above the hull. Here so many change” i 
been made, to adapt the ship to the requirements of her a 
Atlantic service, that we can only speak of what was inler a i 
the original plan. Tt was intended, then, that there oe aris 
six masts, five of iron, and one of wood, carrying 700° r 
sail; that the masts, yards, gaffs, and large spars SPO" 


‘ “a 
YA 
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“tons each; that the chain-cables should collectively be a mile 
Jong, with links weighing 60 Ibs. each; that there should be j 


t 
g tus summed up. The seventy or eighty iron-walled cells 


4 mtos of first, second, and third class passengers, and cargo. A 
certain mode of adapting these would enable them to accom- 


li a a immense length might not be an 


<< Wa 
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plate-iron, strengthened inside with discs ; that the shrouds and 
standing rigging should be of iron-wire rope ; that the anchors. 
eight or ten in number, should some of thern be as heavy y yi 


twenty small engines in various places, to pump water, fill the 
boilers, work the capstans, and do other work to save the 
labour of the crew; that there should-be two screw-steamers— ` 
equal in size to the Thames penny boats—hung on davits 
abaft the paddle-boxes ; besides twenty other boats, decked or 
undecked. i - 

And the like may be said of the accommodation below stairs 
for passengers and cargo. As no attempt Has been made to steam 
the Great Eastern to Australia or India, many of the proposed 
arangements have not been wanted. So far as the construction 
of the hull is concerned, the ‘ potentiality’ of tht ship may be 


Se ee 


into which the interior is. divided, admit of greatly varying the 


imodate Soo first-class or saloon passengers, 2000 second-class, 
1200 third-class, and 400 officers and crew—4400 altogether. 
Such a crew, for such an unexampled number of passengers, 
vould be about one-third sailors, one-third engineers and stokers, 
nd one-third domestics. Whether the saloon passengers were 
, OF many, the saloons themselves have 2 height of 13 feet 
"een decks—a fact wholly unparalleled in ship oan 
Such is this wonderful ship, partly as she really presents a 
“If at the present day, partly as she would be if the ongin 
Bin were fully carried ife The launching-weight being aes 
tons, extraordinary precautions had to be taken. The yesse' > 


i 2 in order 
% built sidew ide towards the water, m 
sideways, or broadsid obstacle to.the launch- 
ing. à 5 used; and slopmg 
= 3; Immense timber foundations had to ber he yast mass 


YS were formed on the timber, down renee November 


Sht slide into the water. The Jaunching, 


‘ 
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3, 1857, failed; the apparatus for checking was too much for the | 
apparatus for pushing and pulling, and the ship stuck halfway. 
After numerous abortive attempts, and the expenditure of 
£60,000 for labour and materials, the launching was cffectef 
January 31, 1858. The work of finishing and fitting went o 
slowly ; the company had spent all their money, and could only wl 
raise more with great difficulty and on very disadvantageous | 
terms. The name Leviathan had been changed to Grat old 
Eastern, and this to Great Ship; but the second name hs} y 
femained the permanently popular one. In the autumn of 18} md 
the mighty fabric was still in the Thames, advancing slow} com 
towards completion. Whether she would ever obtain enoui ing 
passengers and cargo to pay for a voyage to Australia and batt} frt 
was a problem left for time to solve; a voyage to America alf toc 
back was resolved on in the first instance. The ship left he} com 
moorings for the first time on September 7, and anchored ft F fatu 
the night at Woolwich; on the 8th she went to the Nore, antqual 
anchored again. While off Hastings on the gth, 2 tremendots) 
explosion took place among the steam „machinery, bringingsi 
ruin and even death on board; it would have shattered the) 


hull of any existing ship excepting herself; when the ‘i | 
besdë f 


real perils of the ocean; for it was of course only 4 coast, 
voyage from the Thames to Weymouth. Having undergo?" 
repairs and alterations, the Great Eastern started on her.” 
voyage across the Atlantic, leaving Southampton June 17; rf Aa 
and reaching New York June 28. After being made a $i ae 
ship for some time, she returned,, successful as 2 ship; but r 
profitable as a speculation ; repairs and voyages OCCUPI iy 


3 o alg V 
America with 400 passengers and a large cargo (the best ik y 
she had ever had), the Great Eastern encountered 50 cae i 

gale out in the Atlantic, three hundred miles from reli? 
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oth paddles were swept away, the stecring apparatus shattered, 
she luggage and cabin furniture thrown into confusion (two cows 
yashed into the ladies’ cabin !), and the whole ship so disordered ; 
“at a return-voyage to Cork and Liverpool was a labour of : 
much difficulty. After being again refitted, the Great Eastern 
inDecember acted the part of a troop-ship, carrying out the ; 
Guards to America in magnificent style, and in such comfort as 
aldiers had seldom before found on shipboard. j 
What this noble vessel was doing between the winter of 1861 i 
md the winter of 1864, it is scarcely necessary to say. The 
company were plunged in financial difficulties of various kinds, 
ad legal proceedings arising out of them. Itwasachangeof : $ 
fortune when a plan was formed for employing the Great Zastern 
locarry out the Atlantic cable in 1865—an enterprise which will ‘ 
come for notice in a later portion of this volume. What the 
hored kif fiture of the ship must be, events alone will shew. The superb 
Tore, Ai lgualities of the hull ‘are undisputed ; but there has been much | 
mendols discussion concerning her speed, immersion, economy of propul- 3 
bringissive power, and other matters. That she will never pay mm 
tered the merely making voyages to and fro across the Atlantic, with 
the sifissengers and goods, seems now to be admitted: the unayoid- 
|, beside tle working expenses being so vast. Either longer ocean 
septemb “yages, of such distances as could not bè managed by pir 
prave 1 “Ips without coaling on the way, Or exceptional eee 
coast ‘ployment aa ie Gals eraph-cable laying, must ee 
dergi Y ifthe ship is to return any profit to the owners. She ae 3 
her fi) Sur Commanders during her brief but eventful geam a $ 
A = ae (who was drowned in Southampton Water in p E 
ne a ; 0), Captain Vine Hall, Captain Walker, and Captat 
y but m F James) Anderson. ; 
upied 


/ m from 
€ may add, that the Great Easter, after her retu 


: . - us 
o the action of a cuno 


A RNG 
mber 9” NE Atlantic in 1865, w bjected t - es”. 
È 5, was subje £ } kshanks's 
epo?! “Ptatus for cleaning ships’ bottoms—though Mee 


iont 3 fouling 
ot ai A g ng’ bottoms from 
ene Yn ent material for preserving ships us unnecessary’ 


terrible * PW likely to render such mechanical appa Eon 
Jand, CE tting wooden cylinder, with spiral scrapers «i 
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its surface, and capable of being lowered from the deck, was ship 
drawn up and down, and from side to side, against the outer bes 
surface of the ship, in such a way as to scrape and brush ana) first 
all shells, barnácles, weeds, Sc. Accumulations of such marine} of : 
refuse greatly retard the progress of a ship through the wate, F, 
and require to be periodically removed. It is said that thre Ap 


hundred tons of mussels, in some places lying eight inches it 
thickness, were scraped off the bottom of the Great Eastern. 

< The grandest ship in the world returned to England in Se 
tember 1866, after completing the submersion of the grandai 
pair of telegraphic cables in the world. 


§ KITI. WARSHIPS: THE OLD SAILING FLEET. 


Suirs for trade—vessels ploughing the ocean in the cause 
peaceful commerce—rather than ships of war, are those (i 
which this chapter is mainly directed; but as each throws lig 
upon the other, we must devote a few sections 10 natif 
Mavies. s T ! 
The English navy was established by Henry voL Bel 
his time, ships were gathered together from any quarter 4 
war was to be carried on, without provision being made for Ëf fony; 
maintenance afterwards. Henry built dockyards at Dep! Centu 
Woolwich, and Portsmouth ; he made laws for planting ane} Sistec 
serving trees suitable for ship timber; he established the 7") tate 
House Corporation, for the improvement of the science am thou 
of navigation; he instituted the Commissions of the Adm) built 
and Navy; he made the navy a distinct and recognised branil inest 
the public: service; and he organised the relation betwee} 732 | 
several grades of officers and seamen. It could not but j 
many improvements in ship-building would flow out of $ 3 Or lig 
application of system to that which had before beep unsi, hree 
The Harry Grace de Dieu, or Great Harry, the lev 
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ship of those days, was Of 1000 tons burden, carrying 72 pieces of 
„cannon, 350 mariners, and about as Many soldiers; it was th 
> Ollter double-decked ship built i f 3 
A frst double Ship built in England. When, in the time 
i Way's of Elizabeth, an English fleet had to measure its strength against 
H | he whole power of Spain, the number of vessels amounted alto: 
> Water i A 
‘I gether to 170, with 15,000 men; | roy 
ae g 70, 5 ; but these were not all royal 


chest ships; many towns and many wealthy subjects ‘came loyally 
CYA, 

in Sep 
srandesi 


k, was 


Peer 
\ = 


The Great Harry. 


t 
forvard to the rescue.. At the beginning of the next fore 
j tury, when the Stuart dynasty opened, the Royal NA; ee 
A sted of 42 ships-and 17,000 men. Ships were first divided in 


q z i tinue za 
Tates? and ‘classes’ by Charles I.: a system still continued, = 


Ugh in a greatly modified form. The Sovereign of the Sels, i 


uilt at W ` ch in 1637, was G 
“ool rtunate monar 5 
wich by the unfo rime been seen Tewas 


igh from the bottom of 
3 there were 10 Jantems, 
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4o cwt. ; the burden was 1637 tons, and the vessel was piercet 1 followi 
for 122 guns. This notable ship was cut down afterwards to yp either 
improve the sailing qualities. Tt was nearly rebuilt in 1684 by sor 
Charles II., and the name changed to the Royal Sovereign Vist 0 
When the century closed, the Royal Navy comprised 1s stores, 
vessels, 6930 guns, and 42,000 seamen. titions 
During the eighteenth century, the royal ships of course grad- | store, 
ually increased both in number and in size—to 198 in 1714, | compa 
325 in 1760, and 377 in 1785. When England was putting on f stores, 
ler strength for a fierce war with France in 1803, she could } oop a 
boast of 970 ships, of which no less than 189 were ships-ofthe | geon’s 
line, or line-of-battle ships. They were not, however, such ships swaln’s 
as would now be reckoned of much account; the Caledonia, | besides 
120 guns, the master-ship of the year 1809, was only 205 feet | cordag 
long. sanctu 
A ship, in mariners language, is a three-masted vessel cary: | ad sle 
ing square sails suspended from yards on each of the threet level w 
masts; a-dark, or barque, has square sails only to the fore and | the gur 
main masts, but not to the mizzen; a drig is a two-masted vessel oe lieut 
with square sails on both masts; a schooner is also two-mastedj? kept p 


but with the sails on the mizzen fore-and-aft, or in a line with) Who we 
the keel ; a cufleris a single-masted vessel, with fore-and-att sails; J but hay 
a sloop resembles it, except in having relatively smaller sails; ? ae 
brigantine and a snow are modifications of the brig; 2 Inggir’ a af 
ketch, a gig, a pinnace, a long-boat, a barge, and reumerous others eo 
occupy medium ranks between the ship and the mere be 
Concerning ships-of-war, they were in past days divided 2? if ‘ain 
six classes or ‘rates,’ according to their size and armani ane 
A first-rate carried roo guns or upwards, and Soo or 990 ya ae 
a second-rate, go to Too guns, and 600 to 700 men; a shire those i 
Go to So guns, and 55o to Gso men; and so on. All thes? "a tnd T 
called ships-of-the-line, intended to take up a position in Ime Schon, 


battle ;. while other vessels, under the names of frigë E \op-cagy 
corvettes, were adapted for detached and more varied servic É 

A first-rate line-ofbattle ship of 120 guns, in the Jates 
fected form previous to the introduction of steam, presente 4 
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following general features. There were several decks 


185 


ed 
to WA the whole length or part of the length. The ship was 
i 


, running 
by ja sort of six-storicd tenement, with a seventh story at one end 
in, { Virst or lowest was the Aold, a vast space appropriated to ballast 
2 


titions into several sections, such as the bread-room, salt-meat 
ad. | store, spirit-room, powder-room or magazine, lightroom, and 
14, | compartments for shot and shell, boatswain’s stores, carpenter's 
on } stores, water-tanks and casks, &c. Above the hold was the 


uld | olp deck, on which were constructed the purser’s room, sur- 


the f geon’s room, cockpit or surgeon’s operating-room, chief, boat- 
rips | SWain’s and carpenter’s berths, and midshipmen’s mess-room ; 
nia, | besides arrangements for accommodating a vast store of cables, 
feet | cordage, and sails. Over the orlop deck was the /ower deck, the 

sanctum of the sailors, where they mostly ate and drank, sang 
my: | ad slept, with the port-holes and big guns close to them; ona 
eel. level with this deck, or occupying tlie stern end of it, was usually 
and | the gun-room—the common mess-room for officers below the rank 
ssel | Of lieutenant., Next above the lower deck was the middle deck, 
ef kept pretty well clear for the operations of the seamen-gunners 
vil AWO were to bang away with their great‘guns against the enemy, 
ils; but having at the stern end the ward-room, a sort of lieutenants 
49 saloon or dining-cabin. Over the middle deck was the maim 
Zan deh, occupied by the admiral’s state-cabin at one end, and near 
| Be other end the cook’s room and the sick-room. Above the 
att} Min deck, at various parts of the ship's length, were ue 
mo | “Plains cabin, the quarter-deck, the gangway, and the Sorecastte, 
at | “open Overhead except the captain’s cabin. Lastly, over Ke 
ret; | “bin, and forming the seventh of the series of elevations, was the 


P £00, ; z i tirely up through 
ril WA , on which the-marines stood. Running en ya jie main, 
vet] “SC successive ranges were the three aS i “ight b 

= uilt up to a great height 9y 


TY mizzen - vas, 
a tions ma cp called the 2% 4 3a 
Wy Psatlang masts. Enormous yards ot hoo ee jibe 
por Tange for sustaining the sails; and a eames A h a 
the R2%, for carrying jib Zal fore sails. The sails were very 
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in size and shape, not less than fifty altogether, used in various 
combinations according to the strength and direction of the. 
wind. The rigging was still more complex, with its Zanyards, 
shrouds, ratlines, stays, back-stays; Rc: ; besides the ponderous f 
hempen cables, sometimes as much as 24 inches in circumference, | 
and intended‘each to govern and retain anchors of go cwt. Such 
a ship carried a hundred and fourteen 32-pounders, four 8 
pounders, and two 68-pounder carronades. 
The living freight of such a ship was classified with the most 
careful minuteness. The aristocracy of the community included 
the captain, commander, lieutenants, master, chaplain, surgeon, and 
purser ; then came the second master, assistant-surgeons, gunner, 
boatswain, carpenter, and mate. The midshipmen, or ‘ middies; 
or ‘young gentlemen,’ were to become officers by and by. The 
masters’ assistants, schoolmaster, clerk, master-at-arms, ship's cor 
porals; coxswains, quartermasters, gunner’s and boatswain’s adf 
carpenter’s mates, cook, sail-maker, rope-maker, caulker, adt) Jieut 
armourer, made about five-and-twenty persons. Next @M*) roun 
the ‘crews’ or working-hands under the orders of the guamh| This 


carpenter, sail-maker, cooper, armourer, &c., with the various) lieut 
stewards, cooks, and boys. Lastly, 160 marines Or soldies heal 
—captain, lieutenants, sergeants, corporals, drummers, and P% f, the | 
vates—added to the 690 blue-jackets, made up the complemé!} binn 
of 850 men that lived and worked, fought and slept, played} and 
prayed on board a first-rate. plac 
Captain Basil Hall's description of “Sunday on board ami} (or 
of-war,’ gives an admirable notion of the discipline and the so} Cha: 
pulous attention to cleariliness observable in our:sailing warsty ofic 
just before the days of steam. ‘Few landsmen can form 2 pn 
idea of the fastidious cleanliness in which every part of a si 4 ) ad 
kept. No floor of a palace is so white, no parlour of ani’ oa 
“so neat, as the decks of a man-of-war on Sunday Wa WA 
The planks, which are scoured and swept every day of the roll Mair 
receive a double portion of washing on Saturday: rd = 


o'clock the hammocks are ‘piped up;’ when each maa Ee 
up his bed, scrupulously folded, and packed in the ? 
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manner, and places it in the nettings. When these preliminary 
steps are gone through, and every rope is coiled up in its proper 
| place, the sailors go to breakfast, during which the word is 
erous | passed to “clean for muster ;” and the dress is specified 
ence, | according to the time of year and climate. Thus, at different 
Such seasons, is heard: “Do you hear there! fore and aft! clean 
t >} for muster at five bells; duck frocks and white trousers!” or, 
“Blue jackets and trousers !” or, “ D’ye hear there! clean shirt 
and a shave for muster at five bells!” At half-past eight the 
first watch is called; between decks, the store-rooms, and, 
indeed, every hole and corner, is then swept, and put into 
the nicest order; all which is accomplished by halfpast ten. 
The mate of the decks, the mate of the hold, the Yoatswain, 
gunner, and carpenter having previously received reports from 
their subordinates, that the different departments they superin- 
tend are ready ; and reports being then finally made to the first- 
lieutenant by the mates and warrant-officers, he himself goes 
round the ship to see that all is ready for the grand inspection. 
_This inspection consisted in a visit by the captain and first- 
| lieutenant to every part of the ship, to see that all was clean, 
i healthy, and orderly. Then for church. “The quarter-deck 1s 
the place of worship. The pulpit, which is either one of A 
binnacles, or sometimes a stand of arms, is placed in the mid 
ad covered over with a flag; and a quantity of gun-wadding 1s 
E k ck for the chaplain 

placed on a canister of shot to make a hassoc eres 
(or the captain, if there be no divine on bae t for the 
Chairs from the captain's cabin and ward-room are Se 
officers; and the men sit on their me 
=] Stages, or on capstan-bars resting on A 
Ji S Anko af WA 35 oa i a weather be fine ; 

Spread overhead to keep 0 h is prepared on the 
utin rainy or squally weather the churc Pp 


3 i to 
; > ack. A pendant 1s hoisted 
Main deck, aft under the quarter-deck. eG signal 1s respected 


bs, but all indue order 
rum. ‘The awnings 


YANI S . 5 

sel dicate that prayers are going On, and t vice. The 
pris” - : tinuance of service- 

LD > every other ship during the con Sunday the people are 
ne BCinner-hour is always at noon; but on 28 


` 
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left undisturbed till four o’clock, to read or recreate themselyes ship, 
in any way they please; but that which especially characterises J Scte 
Sunday afternoon on board, is the cessation of all the noise ang (f the s 
stir caused by the various occupations of the artificers and crew. A wars] 
The men either gather in groups on the deck, talking and telling | 1547; 
stories, or fall asleep; or walk up and down the lee-gangways Short! 
and forecastle. This inactivity, contrasted’ with the usual | build) 
animated bustle on board, is a distinguishing mark of the day of | thems 
rest” A few duties devolved upon the men after four o'clock; the te 


but they were usually rendered as light as possible. many 
than | 

and tl 

in 18: 

§ XIV. WAR-SHIPS: THE PADDLE AND SCREW x | 
FLEET. en 

took ] 


So many things have changed in the world of the royal navy j When 
since the days when Basil Hall wrote, that the old routine has} ™ 18. 
undergone surprising modifications. Iron ship-building hasi a few 
effected some of this, but steam has effected much more. {battle 

In 1815, the Admiralty ordered a steam-engine -to be put 110), 


into the war-sloop Congo, but the order was , countermanded! ae 
and the first steamer actually possessed by the government YA W “ 
the Monkey, purchased in 1821. Then the Comet was built pe 
Deptford, and then several other paddle-steamers, mostly i Wa 
small size.- Sir William Symonds,' surveyor of the navy, use hee 
up the-steam-ship department in 1832; but the war-steame® a 
of those days satisfied neither naval men. nor engineers. f Bip 
1837, Captain Ericsson proposed the screw-propeller tO the oe 


Admiralty, as being less exposed to hostile shot from enemy)” tt t 
guns than the large projecting paddle-box and paddles ; not ye YA 
listened to, he went to America, where he commenced 2 a 

navy for the United States. In 1840, Mr Smith drew pu Thee 
attention to the screw-propeller by the excellent performance ay, 
his Archimedes; it was not, however, till 1845 that AN k 
ment screw-ship, the Razéler, was fairly compared with a pa f 
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ship, the Alecto, and came off with the palm of superiority, 
Screws and paddles were now alike built for a few years ; but 
‘the screw gradually superseded the paddle, especially for large 


and t 

rew. 

lling 

ways 

isua| 

ry of 

ock; 

V 5 
of in 1866, to look back to the constitution of the fleets which 
took part in the grand naval reviews at Spithead in past years. 

navy 

> has 


lves 
rises 


warships. Sir William Symonds fought against the screw till 
1847, when hêwas forced to yield to the judgment of others. 
Shortly before this, the Admiralty had begun to buy (not to 
build) iron ships-of-war ; and then they proceeded to build for 
themselves, but without subjecting the ships (paddle-steamers) to 
the test of actual service. At length it became evident, after 
many experiments, that iron, though on the whole better 
than wood: for commercial ships, is not so good for war-ships; 
and thereupon the building of iron paddle-steamers was stopped 
in 1850, 

It is curious, knowing what the British fleet is composed 


a Sage 


j When Sir Hyde Parker’s experimental squadron assembled there 


in 1845, it consisted of sailing-vessels only, with the exception of 
e were eight of the old line-of- 


hasi 4 few small paddle-steamers ; ther 8 
battle sailing-ships—viz., S¢ Vincent (120), Trafalgar (120), Queen 
> put (110), Rodney (92), Albion (90), Vanguard (84), Canopus ee 
ded: JAA Superd (80). In the year 1852, the political horizon loo ing 
twas | doudy, the government hastened forward some screw-steamers 
ilt at | "hich were in hand, and .ordered more to be built gi ge e 
ly of } Wal review at Spithead in 1853, shewed how AA 
took | Changes had been. The largest ship m the ay j fi 
mes f “Wnched at Pembroke in 1852; it was 2 or ae ae 
Inf st the Windsor Castle—the name being oe E re 
y the f Duke of | Vellington. She mounted 131 guns, an Ta ie A 
emjs | Waded as the finest warship in the world: A ech 
pemg | Utto be called the Marlborough, Was building 7 ee 
sere” | “other ship, the Agamemnon, 91 SUP» apie obo yards. 
abl ee any other ship in the service, near upon TPO ers, 
of sd here were t Spithead zo screw 
eo “Te Were assembled altogether 4 sof 22 down 
vem TOM 137 down to 14 guns; 4 pales 5 prince Regent 
dde MR? Suns, and 4 sailing-ships from 9° guns ( 
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and the London) down to 12. When Sir Charles Napier sailed 
-Ifor the Baltic, early in the Russian War of 1854, he had with 
Winim 8 screw. line-of-battle ships, 4 screws of smaller rank, and 
4 paddle-steamers, but not one sailing-ship. Later in the year, 
when Sir Charles’s ships had all assembled in the Baltic, they 
were 29 in number—all steamers. In the Baltic fleet of 1855 
there were 50 steamers, besides gun-boats, mortar-boats, and craft 
_ofminor character ; seven were screw-steamers of more than go 
gns, 12 between 60 and 8o, ro between 20 and 50, and the 
rest under 20 guns. All the larger ships were screws; some 
had been expressly built as steamers; while others had been 
wooden sailing-ships, finished or partly finished, but altered 


to adapt them to the new order of things. The Royal Albert, 
| a second 131-gun screw, was launched in 1854; and the 
h Marlborough, the third, in 1855. This last-named ship of the 


fist rank, as known in the days of the Russian War, was 246 
| feet length of keel, 283 feet length over all, 61 fect breadth, 26 
feet depth of hold, highest point of hull above load-water level 
40 feet, extreme height of truck of mainmast above load-water 
level 213 feet, burden 4000 tons, load draught of water 26 a 
weight of mainmast 23 tons, length of main-yard 111 feet, weight 
of anchors 23 tons, weight of rigging 93 tons, weight iy guns 
we 2 rse- 
md ammunition 6oo tons, power of steam-engines WA ed 
Power, All these great screw-steamers carried sail, and some 
of them spread an immense area of canvas. ee 
Ih 1856 and 1857 more steamers were constructed, a 
ù FRESS Jose of 1858, the British 
€s, shapes, and power. Towards the close oH cr likely to 
avy consisted of 201 sailing-vessels, few of a for vari- 
€ commissioned again; 75 paddle-steamers, avai ES aan 
ES Miscellaneous services in wat and ee? i ttes; 9 screw 
ew-steamers ; 28 screw-frigates; 2% Screw- Core? 7 
amers ; 28 scre 5 8 rtar frigates, floating- 
ock-ships ; 27 screw-sloops 5 and 22 Ee z ni did the screws 
i tteries, gun-vessels, and gun-boats. Not g Ais ships which 
YI £ rise 
t outnumber the paddles, but they comp aaa naval warfare. 
are Wont eee front of battle un ac i 
eh to take the fron ‘ere of one-fourth greater 
e frigates Wer 
s'e Of the so-cun screw-frigates ; 


“The Duke of Wellington, 131 Gun Screw-steamer, 
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tonnage than the largest line-oF-battle ships of Nelson's days. | t0 b 
and the guns themselves were such as had never before been wed that 


j i ; batt 
in broadsides. j 


“fF the 

ig 

Roy. 

k less 

that 

§ XV. WAR-SHIPS: THE IRON-CLAD FLEET. Be 

r it wa 
, No sooner do we escape from the year 1858 than we find hit 
sudden check to the building of these magnificent sere 3 p 
So to 131 guns. Some of those actually in hand were a WA 
finished; but the laying down of new ones was stopped by Bin 


nothing less than a naval revolution. The reign of ir cs YA 
armour-plated ships began about 1859 or 1860. Iron-cla af “Ti 
not new ; but the idea is new of combining a ponderous on? | orai 
plating with swiftness of steaming. Long before any ote’ 
thought of building ships of iron, battering vessels te se 
coated with thick plates of iron: something of this kind y 4 ; 
known to the ancients; and something more definite was P% 
‘posed by Mersenne two centuries and a half ago. 
wrote on the subject about 1820, and Paixhans at oi 
In 1842, Mr Balmano, of New York, addressed a letter ag 
»Earl of Aberdeen, alleging that plates of iron gas of ya atl 
thick, riveted one upon another to an aggregate ee Ja 
inches, would be shot-proof. For some reason or eet 
English government did not deem the matter worth Pe i 
‘Again, about the year 1848, Mr Stevens, an eminent 
builder of New York, communicated to Mr a 
plans of his about iron-clad war steamers. > Many otne 
had plans and projects on ‘the subject. 
Russian War broke out in 1854, the Emperor 0 x oaiit 
astonished Europe by sending to the Black Sea s a i 
batteries plated over the whole exterior with thick sia snd 
England, at once following the example, puilt eight a o! 
batteries, clad with 43-inch iron armour ; vessels that” 
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days, | © be very slow, very unmanageable, and weak in the timbers 
vejr tiat supported the armour. After the launching of these 
(f satteies in 1856, the Admiralty were inundated in 1857 and 
“f the two following years by all sorts of suggestions concerning 
jron-clad war-ships. Mr Reed estimated that the ships of the 
Royal Navy, as they stood in 1858, had cost the country not 
less than 428,000,000; and the Admiralty, afraid to believe 
that such costly property was destined to be superseded, and 
bewildered by the multiplicity of counsellors, did nothing. Yet 
itwas known, from experience gained during the Russian War, 
that horizontal shell-firing had overturned all the old theories 
about the strength of ships; that gun-and-shot making had 
advanced more rapidly than ship-building; and that wooden 
ships for war service would no longer be safe unless protected 
byan iron armour. 
food The first circumstance which drew the attention of England 
ne had! forcibly to the subject was the construction of ‘the French ship 
d peel 22 Gloire. This was a timber-built war-ship, originally intended 
i for à 90-gun three-decker; but it was altered to an ‘exaggerated 
peorvette, with one line of guns, twenty on each side. She was 
Pout 250 fect long by 55 beam, and when iron-clad with armour- 
Plates 4} inches thick, was reckoned as a 3000-ton ship. It 
WS in the autumn of 1860 that this plated ship attracted the 
‘tention of European ship-builders and maritime SOMENI 
One of the guestions that directly presented themselyes yee 
A *hether an English jiron-clad fleet should consist of aa 
"sels plated over, or of ships regularly built up of T bee 
wf’ decided to adopt both. One by one several ee AA z m- 
fult men-of-war were stopped in their progress coven 5 r 
i| ton, and handed over to the iron-workers. ing atin two 
JO to a much lower height above water; they a e 
s\midships, and lengthened by the insertion ey A ya yal Alfred, 
2). © Caledonia, Ocean, Prince Consort, Royal Oak, Koy ch, all 
wh oral. Soves; urile Enterprise, Zealous, and Research, 
of O, overeign, Favourite, ly been laid down as 
w Te treated in this way; they had mostly > all about 275 
SUN or roo-gun ships of the line; they were 
E - M 
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feet long by 58,beam when altered; they all received armon 
generally 4} inches thick, backed by about 30 inches of solig; 
timber; and they all ranked as about 4000 tons. Some of them 


yes 
ont 
enc 


have rams at the stem; that is, swan-breast projections of solid {> firs! 
iron, which would crush an enemy’s vessel if brought against it | fou! 
with any force. The Zord Clyde has a ram projecting 18 fects | sin 
feet of solid iron backed by 14 of massive timber. Some ofthe | two 
ships are plated from end to end; whereas others, with a view tof othe 
greater buoyancy in the water, are plated only amidships, whee} reve 
an enemy’s broadside would have the most serious effects. Ths} gun: 
has been, from first to last, one of the vexed questions relating} are. 
to the iron-clads ; and it is not even now finally decided whether f} the 4 
it is better to protect the`ends at the expense of buoyancy mif am 
quickness, or to regard the two latter as more important qualities} ship 
The Royal Oak, like some others of this group, instead of theg dem 
guns originally intended, carries four 8-inch, and sixteen inci} crew 


rifled guns; the plates run from end to end, from the bulwanif of sy 
down to 6 feet below the water-line; there is an armour} the 
plated pilot-house abaft the mainmast; the screw weighs 11 ton: gl 
and has a diameter of 19 feetyand a pitch of 27; fhe furnace 
will burn roo tons of coal per day when in full steaming. Mg 
Ocean is one of those which were originally intended for 1003? 
ships ; she is nearly as sharp at the stern as at the bow, 
theory as to this kind of build; the iron plates with whi 
clad weigh more than goo tons. The masts and bowsprit 
these ships are mostly of iron. All has been done at the go 
ment establishments ; the Roya/ Oak, launched in the autu 
; 1862, was the first finished of its class, and the first 108 

managed wholly by the government. 

We have mentioned the names of certain ir 
ships, some of which have been expressly built as such, 
others were originally intended as two or three decker T 
old build, and then converted into monster frigates 0! con Tol 


: sels NY" 
put deese by no means exhaust the list of such YE Be onde 
Royal Sovereign has heen a subject of more discussio? 


a 
ment than almost any other ship. Captain Cowpe Cole’ 
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mow | years ago, invented a kind of turret, cupola, or shield ; 7 
f solid g one or two monster guns on shipboard. After much a ee 
{them ]f ence, the Admiralty intrusteq to him the Royal Ronee 
f solid’{ - first-rate three-decker converted into an AYA Ka 
inst it} four turrets that projected upwards of 4 feet, and ao WA 
fect, 4 sinch iron plate, backed by 20 inches of teak. There are 
of the | two 9-inch guns in the largest turret, and one in each of the 
view fof others. Every turret is so pivoted, that it can be made t 
whee} revolve with its gun, and thus enable the gunners to point tee 
This} guns in almost any direction. The port-holes in the turrets 
elating f are only just large enough for the due working of the guns: inil 
hethafi the turrets are quite closed at the top with thick plate, except by 
cy anf a man-hole as a look-out. This armour-plated and turret-cunned 
alitis} ship was launched on 8th March 1864; and its ments and 
the g demerits, in reference to sea-worthiness, roominess for officers and 
maf crew, steadiness in tough weather, height out of the water, rate 
ilwan:f of speed, readiness to answer the helm, and facility of working 
mou) the turret-guns, have been very amply discussed. In June 
tony 1866, this ship bravely withstood one of the severest tests ever 
}*pplied : one of the turrets was fired at by. a 12-ton 9-inch gyn 
at a short distance, with heavy charges and steél shot; the 
mret, partly owing to its immense strength, and partly to its 
oe form, bore the fearful hammering with very little 
A the other armour-plated timber ships above named, the 
fa designed ty wh en ton chd aight be ae 
es size, and yet high speed; it ite AE Sinch 
aa $ te of only 8 guns, four of which E n ee 
taste 9. tons, ee ae ae a be fired 
sta eens A abandi a tem; and there 
ia, any angle, except directly ahead ae hip has been 
p Powerful ram at the bow. The interior of the a w than 
Med 50 as to cive more accommodation to the cre Jess 
tded by many of the iron-clads. Being 1500 which a 
Us than the Defence class of jron-clad frigates—which ar 
'0 be very slow—this Pallas, 
\ 


designed by Mr Reed, and 
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launched at Woolwich in March 1865, is regarded as an experi- | arm 
ment likely to solve several problems, and to yield several kinds Jp bro: 
of service. Amongst the smallest of the 43-inch armour-plated and 
vessels are the Viger, Vixen, and 7 Vaterwitch, gun-Doats of about {> huo 
750 tons each; the Viper and Waterwitch are wholly of iron, | ship 
For clearness of description, we have treated the iron-clal | 186 
timber ships in two groups, without touching on the other | 9:2 
principle, of construction. This will enable us all the betterto | y2 { 
proceed with the far more important, or at least far more costly, | was 
armour-plated iron ships, built expressly as iron-clads. any 
One of the first things done by the Admiralty, on the incen: | fash 
tive given by the French Za Gloire, was to order iron-clads ofa | wor 
new and formidable class—the Warrior, Black Prince, ant} intr 
Achilles, each to exceed 6000 tons burden, with engines o | pilo 


* t250 horsepower; to have very large guns; and to be chd f g 


with armour-plates 44 inches thick, backed by.18 inches of teak. | rela 
The Warrior, the first finished of the three, was built by the t the 
Thames Company at Blackwall, and handed over to the govem: | Mi 
ment in 1862. It was the first iron-clad built wholly of iron.) the 
„As it was calculated that the total weight, with ‘engines any dec 
boilers, guns and stores, would reach nearly 10,000 tons, “Al h Was 
strength was reguired in every part, and numerous modit f J 


cations were made while the ship was in progress. The a the 
are 9 feet out of the water—3 feet more than those of La GA | bert 
There are ro boilers, containing 4400 brass tubes for hat Imp 
air; yo furnaces, that will burn 130 tons of coal a day; E. ya 
screw-shaft 130 feet long by 17 inches diameter. The a a we 
were the largest ever made up to that date for a mat NA as 
with cylinders 112 inches in diameter. By means of thic A ma 
plate walls, the ship is divided into -thirty water-tight E l eS 
ments, an arrangement that immensely increased the ar R DI 
the ship in cases of collision or grounding. The te a 
formidable—four 8-inch and twenty-eight 7-inch rifled gu ste noti 
in all, The bow and stern are so subdivided by the T ot! ka 
tions above mentioned, that they might be riddled VA mpe Toj 


without much danger to the other parts of. the ship: 
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amour is not carried from end to end; it is confined to the 
proadside amidships, It was a great satisfaction to the builders 
and to the Admiralty that this vast fabric proved to be a fast, 
buoyant, and easy-going ship. The Prince Albert, a turret- 
ship, was finished in 1864. The Achilles, first officially tried in 
1864, was launched at Chatham. She displaces no less than 


9525 tons when loaded to 23 feet draught The port-holes are - 


12 feet above water-level. Her average speed at the first trial 
was 14} knots, or nearly 16 statute miles per hour—faster than 
any other iron-clad afloat. She had, however, a clumsy, old- 
fshioned, steering apparatus, which required sixteen men to 
work the helm: Mr Gisborne’s excellent electric apparatus was 
introduced on board, to send telegraphic messages between the 
pilot and the engineers. ; 

Probably nothing less*than actual warfare will settle the 
relative merits of two celebrated triads of armour-plated ships— 
the Warrior, Black Prince, and Achilles, just mentioned ; or the 
Minotaur, Agincourt, and Northumberland, the largest ships in 
the world excepting only the Great Eastern, The Admiralty 


; Sie t it 
decided on these enormous ships in the autumn of 1861, bu 
! finished. The 


ai was not until 1864 that any of them were 
nodi f Minotaur was WAA by ne Thames Company at pet 
GUT the Agincourt by Messrs Laird at Birkenhead, and iig ain 
Gleit f berland by the Millwall Company. They were intende: r a 
rate! improvem ent on the Warrior class—all to be of nearly fee ee : 
and | 400 fect long, 59 fect beam, and propelled by ee ee 2 
ngine; horse-power ; with a swan-breast ram protruding Se hee 
ofw | below the evel of the water. This serra” peat the 
ki?) iton beam which forms the stern-frame, Sag isa : “i Wa 
mpa largest forgings ever made. The division into a Peas 
fety | partments was to be so managed as to, pee nee the stif- 
ns i below the water-line, and at the same tme 5 navini formed 2 
sei | Ness of the whole fabric. The Aare e than an equiva- 
ia ft notion that another inch of iron would ue T inch plates with 
h HOt. lent for many inches of timber, decided on 537 and 18 inches 


The, 


. 1) xon 
‘°inch backing of teak, instead of the 4yinch 


2? “a eet Semen ee 


ot ae 
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teak adopted in the Warrior class. When the ships were some- l Sir 
what advanced; experiments were made which shook the conf. J) to 
dence, of the Admiralty. Exposed to equal tests at Shoebury. "to 


ness, a target on the 7 Varrior plan bore up bravely, while one “| $ als 
on the Minotaur plan literally crumpled up under the fire ofa f of 
smooth-bore 68-pounder. This led many experienced men to nu 
the conviction that a very thick backing is more important than for 
a slight increase in the thickness of the plate—at least in the of 
ratios adopted in these two ships; but the Minotaur and her ha 
companions were too far advanced to allow of any material ‘Th 
change of plan. Although armour-plated throughout their whole fi 
length, Mr Penn believes that his steam-engines will give these in 


monster ships a speéd of 16 knots an hour; if this should be | it) 
realised, they will be not only the largest but the fastest irom th 


clads yet built. The Northumberland is not quite so heavily 
plated as`the Minotaur and Agincourt; at the bow and stem 
there is only a belt of plate, a little above and a little below the 
water-level, instead of the same height as at midships—a change 
which Mr Reed is said to have imitated from the French į 
iron-clads Magenta and Solferino; the belt is ro feet wide for } 
roo feet at the stern-end, and 8 feet wide for a similar length at 
the bow-end, there being in each instance about an equi 
quantity above and below water. The 200 feet of midship has 
22% feet width (or rather height) of plating, 16 feet above at f 
61 feet below water. The bulkheads or partitions to separat? 
"the midship from the two ends are no less than 43 inches 
` thick of solid iron, extending from the floor of the main-deck " 
to the spar-deck. There is a semicircular shield of 43-inch ny 
. running completely across the bows at the forecastle ; and the? 
are to be two guns of the heaviest calibre in this shield, tobe 
_used as ‘ bow-chasers’ pursuing directly in the wake of an enen) 
The port-holes of the broadside guns will be 10 feet above 1 
water-level, when the ship is fully loaded. ‘There will “4 
twelve-ton g-inch guns, and 22 nine-ton 8-inch guns 
deck is a tower of wood and iron, divided into two 5 
lower for riflemen, the upper for commanding and 
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backed with ro inches of teak, and is in the same predicament 
as the Minotaur class, in having a timber backing which is now 


» also a top-gallant forecastle added, for the additional comfort 


a en s 
| Qualities between those of the Warrior gs whereas the Hector 
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Since it was begun, the Northumberland has had a poop added, 
2 


"to give additional accommodation for officers, which is believed 


to be rather deficient in the Minotaur and Agincourt. There is 
of the crew. The officers and crew together will be 750 in 
number. ‘There are five iron masts, four square-rigged and one 
fore-and-aft. It took 30 tons of molten iron to cast the cylinders 
of the steam-engine. The Minotaur and the Agincourt were 
handed up by the respective builders to the Admiralty in 1865, 
The Northumberland, which the public-have heard most about, 
failed in the launching in March 1866, owing to a miscalculation 
in the slope of the launch-ways; having all the armour-plates on, 

it was the heaviest ship ever attempted to be launched (except 

the Great Eastern), weighing 8000 tons. The launch was, how- 

ever, successfully effected in the next following month. 

Besides these two magnificent triads of iron-built iron-clads— 

the Warrior class and the Minotaur class—the Admiralty possess 

nearly a dozen others, varying greatly in size and build. The 

Bellerophon has an exceptional thickness of 6-inch armour, 


believed to be too weak. The Hector, Valiant, Defence, WA 
Resistance form a group by themselves ; each about pee sa 
ftom 600 to Soo horsepower, with 43-inch plating, backe A 
18 inches of tei Or, more exactly, we may say that the 
Hlor and Valiant form one pair, rather over e 
800 horse-power, and carrying 18 guns; while the A 
and Resistance form another pair, rather under ae first 
boo horse-power, and 16 guns. The Resistance Ae k E 
finished of the four, launched in 1861 from the yar K Messrs 
Vestwood and Baillie; while the Defence, bu 7 oe 
almer of Jarrow, was the first jron-clad that 


j have intermediate 
The Hector and the Valiant were planned z and Defence class: 


1€ Defence class are not plated at the ends, 


ery sharp 
c tern, and are V 
455 carry armour-plates from stem to siei 
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at the stern as well as at the head; they have also a semicircular \ 
shield at the bows, like the Worthumbertand. These four ships j 
have had a large amountiof hard language to bear; one critic | 
has gone so far as to say that ‘two of them could not face the 4» 
sea, the other two could not face the enemy.’ The test of 
actual war has, of course, not been applied to them. The Pring 
Albert is a 6-gun sloop of about 2500 tons, with a turret; andis 
thought an interesting experiment in connection with this | 
peculiar style of construction. The Scorpion and the Wyvern p 


afe those identical ‘Confederate rams’ which occasioned so 
much worry and vexation to the government during the civil 
, war in America. They were at first known as 27 Monassir and R 
El Toussin; but when the English government purchased them Z 
to avoid further wrangle about them with the United States, the F 
names were changed. They are r1g00-ton vessels, clad wih | R 
armour-plates varying from 4% to 2 inches thickness in various 7 
parts, backed with nine inches of teak. They have double sides 
and double bottom. There are two turrets, of 54-inch armour 
and 22 inches teak; each turret is to contain two 12-ton guns of 
large calibre, that will send forth shot of 300 lbs. weight. i 
Let us now collect into one view several particulars concem-4 
ing these thirty iron-clads; taking the timber-built ships fish | 
and then the iron-built, and arranging each group in the order J 
of tonnage. The figures in the table are taken from the Zro | 
clad Fleet of England, published by James Reynolds, 174 Strand 
(Nov. 10, 1865). One in the list, the Waterwitch, we shali | 
presently notice as a nautilus or turbine steamer. 
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WOOD. 
- 
t 8 tay sie] ae 
5 S 5 £ ó 
a =) 4 A YA 
(Caledonia .............-. 4125 | 1000 | 273 | 59 | 2 
Royal Alfred. . | 4008 | 800 | 273 | 59 | 18 
Lord Clyde:.. 4067 | 1000 | 280 | 59 | 24 
Lord Warden 4080 | 1000 | 2 59 | 20 
Royal Oak.. 4056 800 | 273 | 58 | 24 
(Ocean si 4047 | 1000 | 273 | 58 | 2 
(Prince Consort.. 4045 | 1000 | 273 | 58 | 2 
Royal Sovereign 3765 Soo | 241 | 6&2 | 5 
Zealous... 3710 Soo | 252 | 59 | 20 
Pallas... 2372 | Goo | 225 | 50] 8; 
Favourite. 2094 4co | 225 | 47 | 10 
Research. 1253 200 | 195 | 38 | 4 
Enterprise... 993 | 160 | 180 | 36) 4 
IRON. 
a 
la a eE 
E E 3 | al a 
-N zaa 7 
Minotaur 6621 | 1350 | 400 | 59 i 
1350 | 400 | 59 zA 
1350 | 400 | 32 | 32 
1250 | 3 ya 
1250 | 380 58 2 
1250 | 380 | 52 E A 
1000 | 300 36 18 
Soo | 280 | 5 s 
| 800.} 280 | 56 | 1 
Goo | 280 | 54 x 
Csistance... 600 | 280 yA 4 
"nce Albert.. 252 500 | 240 | 4 
Scorpion 333 350 | 224 
W Bos 1833 |- 224 2 4 
wren 1809 | 335 | 102 | 32 | 2 
ve ARIRE 


CC-0. Gurukul Kangri Collection, Haridwar. 


Inches of 
Armour, 


Armour, 


Inches of 


201 


Inches of 
Backing. 


ee lo 


Digitized By Siddhanta eGangotri Gyaan Kosha 


202 Steamers. . 
FLOATING BATTERIES NOW & a ya a |S [sey 
EFFECTIVE. £ È % B | 
G] AS 9 £ o EEA 
a = A a aa |ales 
Wood. ; wy | oa 
Mindere esna | 1460] 150| 1725 aw 14 4 5 on 
Tron— ships 
Erebus aAa etn | 1954 || 200°) 187.) ASIRIO made 
RETON eaae P RIOT 200 | 186 49 |16 of onl 
Mer NGCKDOltecseensessterueesespec cess 1973 200 | 187 48 | 16 M i 
Mr 
IRON SHIPS NOW BUILDING. g Institu 
AA Aa „= | 5226 | 1200 | 325 | 59 | 12 weighi 
Monarch... 5100 | 1100 | 330'| 57 | 6 would 
Captain... .... | 4272 | 900 | 320 | 53 | 616 | the gi 
RENE] Oe itncestsererveatscesstniee--ui| 2997 |" OOO) |2260 m| 45055) ihe 
; wi 


(The greatest care has been taken to secure, as far as possible, thorovgt of the 
accuracy in the above and the following figures.) 
; i | But tl 

The number of guns may easily be changed, even after the Airing 


ship is built, by a little re-arrangement. The Royal Sonne figures 
the Prince Albert, the Scorpion, Wyvern; Monarch, and Capit 


uh the sh 
are exceptionally remarkable for the vast size compared wi OUS ce 
the small number of guns. The first two are turret-ships: The | (iton | 
immense thickness of timber backing.in the wood ships, eu Mode 
ally about 30 inches, is the timber hull of the ship itself- eet 
timber backing, in most cases either ‘18 inches or zo inches | nesses 
thickness, has an iron skin within the timber, which helps A e 
increase the total thickness of metal. How much these formi a 
able vessels have cost the nation no one can yet say, no i ieee 
the Admiralty, What is really known is, that the M ny Na 
Agincourt, and Northumberland cannot cost less than Aaa i yA 
each; the Warrior, Achilles, and Black Princes £36000 y 
the Bellerophon, £400,000; the Hector, Defence, Valiant i, 
Resistance, £300,000 each—more than three millions Se ie 
eleven ships; but they will cost much more than kee 
they are in full fighting trim. 
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There are other mighty armour-plated ships building, amongst 
Jfvhich may be cited the Monarch, an experimentary turret-ship, 

and intended to aid in solving the important problem regarding 
‘hat class of vessel; another, the Caffain, also a turret, is being 
built at Birkenhead ; while the Penelope, a double-screw iron-clad, 
is on the stocks at Pembroke. For one of these forthcoming 
ships armour as much as 8 inches thick is intended; targets 
made of these plates have borne 8-inch round shot at a distance 


Inches of 
Armour, 


| 


of only 30 feet. 

Mr Scott Russell stated, in a paper read before a Scientific 
Institution in 1865, that a solid steel shot of 9 inches diameter, 
weighing 100 lbs., and requiring a 12-ton rifled gun to propel it, 
would require a s-inch armour-plate to resist it; and that if 
the diameter of the shot were increased to 11, 13, or 15 inches, 
the weight to 180 lbs., 280 lbs., and 450 Ibs., and the weight 
of the gun to 18, 24, and 38 tons, the armour to resist such 
| shot ought to be 6, 7, and 8 inches thickness respectively. 
| But the kind of gun, the shape of shot, and the distance of 
er the firing would all have to be taken into account, before these 
reigi figures could be relied on. Nay, even the mode of making 
pi the shot itself is now known to be fraught with most moment- 
| wily ous consequences ; seeing that Major Palliser's chilled-iron shot 

THe] (ron hardened into a-kind of steel at the surface bya peculiar 
gett] Mode of cooling) have shewn such marvellous penetrating 

Th fects on massive slabs of iron backed» by enormous thick- 


5 chy rer 
hes BY nesses of timber, that the theoretical ee ae me 
Ips | amour, or : ns, is left in as much gou ay 
ut, or of armour over guns, ise in the Channel 1m 


omit} Many of our iron-clads made a cmi 5 - 
eya Octobe nae cae EN E a d and sea-worthiness of he 
iti} brms of E One of the facts ascertained m 
0,07} lov-hulleq arenes are very wet and comfortless, ber 

ea 10 have the decks swept from stem to stern by ocean wave 

f eS 
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§ XVI. FOREIGN IRON-CLAD NAVIES. 


Tr behoves England clearly to know what progress foreig by she 
nations are making in their armour-plated fleets} besides the Anoth 
scientific interest of the subject itself. in 186 
: France-—Our Gallic neighbours build their own iron-clads The re 
In 1865 France was credited with no less than 36 built andy a 
building. Our Admiralty assert that the British armour-platé! Ji 
fleet will be far more powerful and effective than that of Franc, eS 
ship for ship; but the French, on their side, claim cerzi ae 
advantages in construction which have not been so much studiet ae 
in England, Experience alone can test these problems. Son tee 
naval critics have even ventured upon prediction, and assert Md NA 
France in 1867 will have a superiority over England, in pos the 3 : 
ing 39 iron-clads with 720 protected guns (i. e., with the porte po 


holes pierced in the armour), against England’s 33 iron-lads oa 
with only 520 protected guns. Doctors wili differ; and E a 
one set of doctors say nothing concerning the relative sf y 
either of the ships or the guns. / ding 
Russia —The Czar has a few iron-clads, and others but A R 
One of them, the Pervenetz, built by the Thames Compan) 
“1865, is a 30-gun ram, with a rhinoceros-shaped snout; sll me 


med ‘from stem! 


sides slope in greatly at the top, and are ar regj Tal, 


-stern with 41-inch iron and 9-inch backing; 2812 1005 : 
and 300 hotse-power; the guns comprise 28 o8-pount ` | 
2 very large rifle pivot-guns. Other armour-plated ship | 
larger size are being built for Russia. Pee sh 
Prussia.—The iron-clad fleet of the rapidly-15iné king gt 
Prussia is hardly yet in existence; though there es 
ambitious plans in reference to it, especially since the WO 
results of the war with Austria, Saxony, Hanover, &C., 
and July 1866. 


ave 
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| Denmark. This small Scandinavian kingdom, just before her 
Fee ont troubles began, ordered two ,iron-clads to be 
fibuile for her on the Clyde. One, the Rolfe Krake, is a gun- 
Apoat of 1200 tons; 43-inch armour ; two! turrets, each cones 
ing tvo 68-pounders. This was the first European iron-clad 
actually engaged in war; it was hit a hundred and fifty times 
orei by shot from Prussian batteries in 1864, without much injury. 
es the} Another, a 4o-gun frigate of 3500 tons, was finished at Glasgow 
in 1864; it was the first iron-clad launched with the armour on. 
-chd | The ram is at the water-level, there being a difference of opinion 
andy} mong ship-builders whether it should be at or below that level. 
plate] Denmark has other iron-clads in progress. 
‘ran, 4usiria—The disjointed Austrian Empire, though sadly 
certai injured by the recent war, is ahead of Prussia in the matter of 
tudiel} Won-clads ; she has seven or eight; one of them, the Kajser 
Son: Mas, is a wooden vessel plated with 5-inch armour, and carry- 
rt they "8 31 guns of moderate calibre. 
osses} Turkey.—The Sultan, like the Czar and the Kaiser, is alive to 
2 port the potency of armour-plated ships. He ordered four iron-clads 
n-cladsst One time—three to be built by Napier of Glasgow, and one by 
Ate Thames Company. They are of 4200 tons, 900 horse- 
Power, 300 feet long, 56 broad; armed with ten r10-pounder 
Amstrongs, and a gigantic 300-pounder at the bows. One of 
ing Hem, the Mahmoud, suffered greatly in her voyage out ve 
Sligo to Constantinople in 1865; another, the Abdul ae 
3 launched at Glasgow in January 1866. There is something 
“ill more vast, an iron-clad of 7000 tons, In progress. a 
2h. —The young kingdom of Italy counts upon aaa 
ielve or fourteen iron-clads in her navy. One of pee the 
fondatore, was launched at the AFA ae oe nae a 
| ata oT oe 300 tons and 700 
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the ship. The discomfiture of Italian iron-clads by Austrian | store 
ships in the Adriatic, in July 1866, raised questions which nava) } tion | 


men will long continue to discuss; and it is evident that the | destr 
real fighting capabilities of armour-plated ships will not pefsbeatc 
determined until after a long series of sanguinary wars, | be se 
_ Spain—This country, which for many years has played buta | succe 
small part in European politics, is causing iron-clads to be built got 1 
in England. One, the Vieforia, was launched by the Thame} towe 
Company in 1865; it is a 3o-gun frigate of 4860 tons and tom] likely 
“horse-power. The first iron-clad ever seen in the Paci} a dr 
belonged to Spain ; it was the Wwmancia; a ram of 1000 hone | Char 
power, carrying a broadside of 68-pounders ; it was sent out taf 1863 
take part in the demonstration against Peru in 1865; but i} formi 
eamed the character of being a very bad sea-boat, with the pot f cheay 
holes only a little way above the level of the water. plate 
United States—The republic has passed through so tremendos} built 

an ordeal, and is undergoing reconstruction in so many wI} f State 
that it is not safe to make definite statements as to her nay deal 
The greatest interest hitherto bestowed upon iron-clads in actus: fect 1 
service was in the case of the American Merrimac and Monitor feet a 
The Merrimac had been a 4o-gun steam-frigate of the ordinal | 
kind, belonging to the United States navy; but when, she fet 
into the hands of the Confederates, they altered her to an W" 
clad. The hull was cut down to within three feet of the wi 
it was plated with iron/rails at midships, and with steel at the bi 
and stern ; there were ro guns of 11-inch bore, a sharp ram, a 
a bomb-proof house on the gun-deck; there were no masts, "9 | 
scarcely any surface for an enemy to fire at. The Monitor; Ya 
by the Federals on a new plan, was‘a turret-battery, by pie 
Hardly anything was visible but a turret 22 feet diameter Di 


feet high, to carry two enormous guns. ‘There were two Bi | 
ns 


aim by revolving the turret and the guns together, ther 
easily-worked mechanism for this purpose. The deck ya 
the level of the water, that all the rooms for officers, cai 


CC-0. Gurukul Kangri Collection, Haridwar. 


f Digitized By Siddhanta eGangotri Gyaan Kosha 


Novelties and Oddities in Ship-building. 207 


strian | stores are necessarily below water, rendering light and ventila- 
naval J, tion difficult things to manage. In actual service, the Merrimac 
at thel destroyed almost every ship she attacked; but in turn she was 
ot befebeaten by the AZomilor. A knotty problem certainly remains to 
‘be solved. A Monitor may hit a Warrior in many places by 


buta f successive discharges from two great guns; but a Warrior has 

e but | got nothing to aim at in a Monitor except a sort of Martello 

lams | tower of five or six inch iron, whose rounded surface would be 

1 100 | likely to divert a shot. The solution of these problems will be 

Paciie | a dreadful one, whenever it occurs. The Federals attacked f 
hors} Charleston with a regular fleet of iron-clad monitors in April Bx 
out taf. 1863 ; some of them had only one gun each, but'a gun of most ; 
but it} formidable size—r5-inch calibre. These monitors are so much 


theaper and so much more quickly built than the vast armour- 
plated ships of England, that there may be fifty or sixty of them bas 
endos} built without very heavily straining the resources of the United 
ways}, States. One of them, the Mrantonomak, which attracted a good 
rnay] deal of attention at Southampton in the summer of 1866, is 268 
actu! fect long, 59 feet broad, 1600 tons burden, with a deck only 3z 
foitor\feet above the water; two turrets $ feet high, 23 feet in diameter, 
rdinaygnd ‘rr inches thick, Each turret carries KO smooth-bore 
Dahlgren guns, hurling either 48o-pounder spherical sho% or 
n itd} 360-pounder shells of 15-inch diameter. Whether any sae 
waliti] Hate in the world could resist these tremendous projectiles, the 


heb} future must tell, 


e port 
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in the British Islands, and the merchant ships of all nations with are £ 
which we trade, the commercial history of the year 1865 fj sive 
informed us that no less than 44,000 ships laden with cargoes Y buile 
entered our ports from foreign countries; that 48,000 ships 4) for i 
laden with cargoes left our ports for foreign countries (there | TI 
being more vessels enter than leave our ports empty or in | whic 
ballast); and- that 148,000 ships carried cargoes from one | at du 
British port to another—240,000 cargoes in all! have 
-This commercial aspect of shipping matters, however, extends | fect 
beyond the scope of the present volume. We may more suitably | Havr 
conclude the chapter with a brief notice of a few specimens of | of th 
the ship-builders’ art, which are either important for their advan | yard, 
tages, or novel and out-of-the-way in some of their features. 16 wi 
Steel Ships.—This designation tends to convey to the mind an feet 
idea of vessels enormously expensive, such as services of a vey portic 
exceptional character could alone justify. And such would | and t 
really be the case if steel were made by the methods alone used |, udde 
a few years ago. But there are now new processes. By the j nd f 
inventions of Bessemer, Clay, and others, steel can be made até l 
much lower cost than formerly. It is true that for very choice 
purposes, steel of the old kind is still necessary ; but for interg 
mediate kinds the new processes are admirably suited. One 
advantage is, that steel of any degree can be produced betweel 
iron and steel; that-is, iron can be steeled or steelified little of 
much, according to the purposes for which it is to be employe 
“Steel iron,’ and ‘ half-steel, and ‘semi-steel’ are now admitted 
designations. It hence follows that, though a steel ship 1 
be built, the metal need not be such complete steel 45 87. 
cutlery, or files, or saws are made of: A ship with steel plate 
instead of iron plates, and steel ribs instead of iron nibs, eM 
of equal strength with less thickness of metal, ant therefore © Ait 
be more buoyant and swift in the water, irrespective o e tach 
more durable. It may therefore be worth a ship-ownet® wv. frcta 
to spend more for the metal in the first instance, 259 mean” ia the 
obtaining a vessel better in speed and durability. Erve 3 itoppe 
such ships are now being more and more adopted ; and the ; 
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with | are gradually being obtained for estimating exactly the compara- 
1865 Jj tive merits of the two kinds of construction. The mode of 
rgoes Y building up and fastening is nearly the same for steel ships as 
ships 4) for iron. 
there The Cigar Ship is so named from its extraordinary shape, 
or in | which would exactly resemble a cigar if the latter were pointed 
| one | at dof ends. Messrs Winans, the inventors and proprietors, 

hve already built three on this model—one at Baltimore, 230 
tends | feet-long; one at St Petersburg, of smaller size; and one at 
itably | Havre, the smallest of the three. A larger specimen than any 
ans of | of these, the steam-yacht Winans, was launched at Hepworth's 
dva: | yard, Millwall, in February 1866. It is 256 feet long by only 

16 wide, the ¢ross section being almost exactly a circle. At 18 
ndan | feet from each end is a screw-propeller of six blades. The 
ı ve | portion of eighteen feet beyond the propeller revolves with it, 
would | ad therefore forms a kind of nut for the screw. There are two 
used | udders, one near each end; so that the vessel can travel either 
3y the end foremost. The deck is 130 feet long by ro} broad, built 

(se the upper curvature of the cigar-shaped mass; and above 

the deck project two short funnels. The casing below water is 
made of E Lowmoor iron; above water, of Is steel. The frami ng 
Within this casing consists of iron circular girders, 1n conjunction 
with 20 water-tight partitions. The screw-shaft, made of oe 
‘anes from 7 to r 5 inches in thickness, 1m different WAA o 
Kngth. ‘There are three engines, which are said to De Aa 
4 puting up to 2000 horsepower. The Se aly 7 one 
‘tucted like locomotive boilers. The saloon 15 16 y : 


* fect long; and the smaller sitting100ms and Sene 
Ye packed into curious nooks and curved recesses, = pee 
"$ accommodation is for thirty persons 10 ae ya fe 
ad Crew. There is a smoking-cabip, another bee -weight 
pein | "8. The two anchors are simply solid cylinders ae ce 
while co expected to steady the ship by ne Ee recesses 
ans Of “tually biting into the ground; mee heen fit like 

to have 
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peculiar views as to the advantages of such an utterly nov $ Z% 
mode of construction; but nothing less than repeated voyages, | 
under many variations of sea and wind, will apply a practical | 
test. 4 
Jointed Steamers —A steamer has been constructed called the | water- 
Connector, bearing a little analogy to a railway goods train. In | engine 
such a train one or more of the hindermost trucks can be f wo n 
unhooked and detached at any station, and the rest go on | The r 
without unpacking the cargo. A similar object is borne in view | directi 
in the Connector. It consists of several iron vessels or barges | hopes 
linked end to end, the last ‘section containing the engine and } than | 
paddles. When employed in the coasting trade, the hindemosi | gency, 
vessel can be detached and left at any port for unloading, while | The ic 
the rest go on without delay; on the return-voyage it can be} Arece 
picked up again and hooked on. The theory is certainly 2 | ftmisl 
‘ingenious one, in regard to saving of time. The chief poini | the pi 
which has to be determined is, whether the separate vessels, the | mende 
joints of the tail, would be torn asunder in a heavy sea. tee missio 
is a principle somewhat ‘analogous to this adopted in the sted yacht 
flotilla now employed on the Indus from Moultan to Kurrachee y the IV 
Floating Bridges.—These are steamers which ply as ferry-bosbg "4 de 
across harbours and estuaries. There are two chains extending of tea 
from shore to shore, but hanging down so as to be out of the pier 
way of passing ships. Certain revolving wheels in the, steam] Mth a 
catch in the links of these chains; and as the vessel cannot pi 3 
the chains along, the chains pull the vessel along. This WA a 
is adopted as a means of compelling the steamer to at 
straight line to and fro, without being affected by winds, t! i, 
or currents. The steamer is generally broad and flat ata When 
accommodate coaches and carts, with their horses ange 
undisturbed ; and by means of hinged platforms lowere an 


; be 
two ends, the horses and vehicles can embark an dise the o 


with facility. Some of them receive railway trains, s ie) Me y 
brought up exactly on a line with those, of land railway goat Vhich 


two ends. Such floating bridges are now used across 
in various parts of England. 
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ov) À The Turbine or Nautilus—]In this new invention, by Mr 
ages, Ruthven, paddle and screw are alike dispensed with. Numerous 
‘tical { small holes in the bottom, near the centre of the ship, allow 
dewater to flow into a water-tight compartment. A turbine, or 
d the | vater-wheel of .peculiar construction, made to rotate by a steam- 
Tn | ngine, and immersed in this admitted water, drives it out at 
n be | wo nozzles parallel to the keel, in the direction of the stem. 
o on | The reaction thus produced propels the vessel in the opposite 
view | direction. By using two nozzles, or only one, the inventor 
argas, | hopes to turn the ship more quickly, and in a shorter length, 
» ani | than has ever yet been done; in fact, the nozzles, in emer- 
mos | gency, might almost serve the place of the steering apparatus. 
while | The idea itself is very old, but the made of applying it is novel. 
an be | Arecently-built iron-clad gun-boat, the Waterwitch, is likely to 
aly a} tmish a valuable test to the merits of the'invention. Some'of 
point | the practical officials at Portsmouth having strongly recom- 
Is, the} mended a government trial of the system, the Admiralty com- 
NA missioned the’ Thames Company to build a small iron-clad, the 
steal, Machinery to be constructed by Messrs Dudgeon. This vessel, 
chee. the Waterwitch, is of 778 tons; 162 feet long, 62 feet wide, and , 
-bos5 414 deep ; clad with 42-inch armour plates, backed by ro menes 
ending} teak, There is a rudder at each end, to enable it to E 
of të ther ahead or astern. The bottom, near the centre, 5 aie 
teams | With a great number of small holes, which admit the Pitted 
ot pl] "ater into a kind of shallow iron box. The va r i E ce 
cous} &n only find exit by certain channels into a beau TeMi = 
peep | Metallic cylinder or case 10 feet in diameter. ERER weighs 
,, tid | “Vertical axis, revolves the turbine or WA compartments. 
ù this turbine is made to rotate 


in water from the 
Stearns. $ aws in water $ 
jat W| “m-engine of 160 horsepower, ee then drives it out of 
2 


nk or box ath into the cylinder, De F force. 
yn A | r cylinder WA ia me irresistible centrifuge! 

g at bei The Water passes out by two propil 
stu MCh extend thr ough the sides 0 
| tremity they are terminated by two 


sion tubes of 


f the ship; 
brass nozzles, 
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inches in diameter, bent backwards towards the 'stem, The Vind 
violent rushing ‘out of streams of water through these nozzles, J Mp 
acting against the water of the sea, drives the ship forward, The Y toge 
first trial of the Waterwitch (October 19, 1866) was very fayour.qowhic 
able as regards speed. Other tests of excellence were then tọ } ash 
be gradually applied. 7 
Unsinkable Ships.—Mr Lungley has invented what he cals | days 
unsinkable and incombustible ships. The spaces between the decks | iriec 
are thoroughly separated from each other, each being water-tight bety 
even if the deck over it were filled with water. There are nd | an 
even stairs from the one to the other, each having an iron-bounl | ship 
well staircase up to the open air, without communicating with | whe 
any intermediate deck or space. The theory is, that if the whole | Was 
length of the ship were filled with water between any two decks | spec 
it would still not sink, because the hold or the other spacë pade 
would be water-tight and full of air. If any part were, to take | ther 
fire, the flames might be quenched by quickly filling the whole} ch 
of that space with water, without overweighting the vessel, Inj Ci 
this sense it would be both unsinkable and incombustible. 
engine-room is enclosed in four solid walls of iron, to iso 
from the rest of the fabric. A ship so large as 1000 tons his \ 
been built on this principle; but we are not aware that the 
unsinkability and incombustibility have yet been put, to a tet 
arising really out of the exigencies of actual service. a 
Double-screw Ships.—This principle has been applied by Mest] 
Dudgeon to certain ships with great success. Two screw pro 
Jers are placed one on. each side of the keel. It is once 
that by using one or both screws, or one moving faster than A 
other, a ship can be rendered more manageable than if there | 
only one screw in a line with the keel. A doubleserew ci 
the Far East was launched at Cubitt Town in 1863 for th 


E -metë | tar, 
trade; it is of 1720 tons, and has two screws of $ feet a i and 
and 16 feet pitch. . Another, the Ruvahine, has been plas ide, } Sing) 


z4 wie} 
the Panama and New Zealand route ; it is 265 feet long; K 200!!Dse| 
1500 tons, and 350 horsepower; and will accomme idg 
passengers besides the crew. A beginning is also peiie 
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The in the apie non of the principle to war-steamers, the gun-boats 
oles, J Viper and Vixen, for example. _ The two screws can be worked 
l. The | together or separate, and in similar or in opposite directions 
favour- which facilitates, ina notable degree, the turning of the ship a 
then to a short space of time and a small amount of sea-room. 

Twin-steamers.—We have already noticed that, in the early 
je calls days of ‘steam navigation, twin-steamers were sometimesi 
e decs | tied, consisting of two boats side by side, with a paddle-wheel 
fer-tight | between them. The plan has been occasionally adopted in 
are nd | an altered form; a broad, double-stemmed, double-sterned’ 
bound | ship, with a cell or hole in the middle to receive the paddle- 
ng with wheel. In one of the smallest and earliest kinds, the boiler 
e who | Yasin one boat and the engine in the other; but in later 
decks | Specimens, the machinery has been distributed around the 
space | Paddles in various ways. It is curious that, about the year 1830, 
to take | there was something very like a double-cigar ship in the Clyde, 
e whol | “ch half of a twin-steamer having nearly the shape of a cigar. 
sel, Inj Canoes for Tourists: the Rob Roy.—Considerable attention 
», The has lately been directed to the prosecution of pleasure-voyages 
solate ity! Canoes, by tourists who are prepared to ‘rough it’ under 
rons hi AC Cumstances of singularly little personal accommodation. In 
rat the | "de and semi-barbarous countries, the natives are wont to 
o a tët | Coop out the trunk of a tree and convert it into a canoe, to be 

Piddled along rivers or near coasts; and from Giet Oe 
y Mest | "odel has proceeded the canoe now “constructed iy Wa 
prop uilders in various countries, having a nearly water-tight deck or 
ceird ‘overing, Such a canoe is occasionally seen on the Thames 
chan | TA other English rivers. Mr Macgregor, in 1865, caused 
theret | Moe to be built on a plan determined by himself; and ue 
y call) S canoe, called the Rob Roy, he made voyages ae 
re Chit | thousand miles altogether, in the summer and autumn zA t ; 
giamel™ fan on the rivers and lakes of Germany; Austria, Sma? 


that a 
ajad F - - narrow and shallow | 
aced ® | $ France.” The canoe was SO oaod 


wid /Mgle occu ze his seat very carefully to- 

JA pant had to take hi 

jate 200 IPSetting the frail bark. The deck had an oval hole in ie 
demid 7 waterproof apron was 


ag MA, de, in which the navigator sat; and a 
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closed around the hole, after he was seated, in such a way as ty | 2 
shield the lower part of his person from wet; but there was po J, di 
shelter for head or body, and no change of posture for feet aif m 
legs. The tourist paddled along, with his face in the directionge w 
in-which he was going (a more pleasant arrangement than thi} 1 
usually adopted in the rowing of a boat); and his stores f| € 
provisions, and' spare clothing were brought down to tk} ™ 
lowest possible weight and bulk, in order that the slender fabrie f P 
might not be swamped or rendered unmanageable by too mud} € 
burden. A lively narrative, which Mr Macgregor publish} ™ 
giving an account of his thousand miles of travelling, excited 9 F 
much interest that a ‘Canoe Club’ was soon formed; and tef. ™ 
members of the club organised various canoe-voyages for the yea th 
1866, in the rivers and lakes of Norway, Sweden, &c. th 
Ocean Boats: the Red, White, and Blue—The successit] © 
crossing of the Atlantic by the Red, White, and Blue, a mere bot a 
in all its dimensions, has shewn that buoyancy can be pa, r 

y| 


tained in spite of the winds and waves of a stormy ocean. 1 


was a freak, an adventure, like the climbing of the Matterhomy 


or the Jungfrau; but it was not without its usefulness as % 


illustration of navigation. This tiny vessel was built by Mr Inger 


soll, at New York, for Mr Hudson of the same cily. It =a 
principle a metallic life-boat of only 24 tons burden: length, ? 
fect; breadth, 6 feet; depth of hold, 2 feet 8 inches; depth free 
deck to keel, 3 feet. She is sharp at both ends; the interior” 


nae È 4 Jise a 
- divided into water-tight compartments both lengthwise “| 


the be! 


breadthwise; and there are safety-valves which will cause i 
the 


to free herself of water in a few minutes. Small as it is, 
is ship-rigged—bowsprit, jib-boom, flying-jib-boom, forem i 
mast, topgallant-mast, royal-mast, main-mast, and mizzen 

with top-masts and topgallantmasts to carry them up w 
proper height, spanker-boom, fore lower yard, main on F ji 
top-sail yards, topgallant yards, royal yards, cross-Ja© se 
top-mast stunsail-booms, and topgallant stunsail-booms in 
proportioned in size to the miniature ship. Then the m 0 
canvas includes staysails, jibs, flying-jibs, courses, tops 
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gallant-sails, royals, spankers, stunsails, and trysails. She is 


ay as to é 
Was no | decked over, but has a cockpit for the steersman around the 
r feet ae mizzen-mast. She was launched June 21, 1866 ; and then fitted 


s with spars and rigging. A voyage across the Atlantic being 


direction’ 

han thu | resolved upon, the voyagers took in a store of water, bread, tea, 

5 stores | coffee, butter, herrings, milk, smoked beef, cheese, pickles, 
to the mustard, pepper, salt, sauce, brandy, whisky, bitters, and other 

ler fabre provisions ; together with nautical instruments, medicines, &c. 

oo much} as much as the boat could take with safety. The voyage was 


ublishe | made by two men and a dog. Mr Hudson was captain; Mr 
Fitch was mate or assistant; and the dog ‘Fanny’ was a very ` 


xcited 9 

and f, willing participant in the voyage. They set sail on July 9; 

r the yet they reached Margate on August 16: and during the voyage of 
thirty-eight days, they found their resolution and powers of 

successitl endurance sorely tried. The two men kept watch and watch, 

nere bo:} Um and turn about. They were ‘nearly always wet, and were 

be min! Seldom able to light their kerosene stove to warm liquids or 


cean, lt! food. - The cockpit or hole was a hard place to sit in, but there 
i got beyond the region of the 


fatterhomy was nothing better. When they g 

Gulf Stream, they experienced much cold weather, The 
Mr Inget adventurous master and mate reached England safely ; oe 
i} the poor dog Fanny succumbed to the troubles she ha 


length, 9 undergone. 
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1824. Aggregate of British steamers now reached 174, of 24,000 ton ie 
built this year.—The Columbus, 300 feet long, steamed. from = 
St Lawrence to England ; failed through weakness of build. 

1825. The Enterprise made the first steam voyage from England to ir 
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; 1831. | 
1832. 
; f 1833. 
Annals of Steamers from 1815 to 1866. . 
AG . 1834. 
We now present half a century of jottings relating to the | 1835.. 
rapid progress of steam-navigation, as illustrated by a few facts í 
in each of the principal developments of the system, warlike 1836, 
end commercial. ; 
1815. First steamer belonging to any government, United States (the Auton, 1837. 
1816. Steam-trade began on the Thames.—Steamers crossed the Channel to 
Calais and Flushing. 1838. 
1817. Steam-traffic on many continental rivers. —United States had steamers 
- as large as 450 tons plying on the great rivers. 
1818, About 60 steamers plying on English and Scotch rivers.—Steam-trafit | 1839. | 
established between Scotland and Ireland. 
1819. The finest steamers yet seen in England were placed upon the Holy: 4 
head and Dublin route, angie | 14o, 
1820. Fifty-seven steamers of 9000 tons aggregate built down to this time int 
the British dominions.—Thirty-four plying in the United Kingdom. a 
1821. The Irish and French mails transferred from sailing-packels 9 | gi 
steamers. ) 8 
. 2. 
1822. First steamer, Monkey, belonging to the British government. 42, 
1823. By this time there were 240 voyages made in the year by steams 
È between English and foreign ports, besides 1100 coasting Vogt 1843 
s- 3: 


round the Cape of Good Hope.—American steamer Trenton, Y 184s, 
boilers placed on the outside sponsons. al E 
1926. Steamer London Engineer, with one paddle in the middle, ee 
z traction. > } 146, 
1827. Steam-ship building commenced at Calcutta. ` seh poke 
1828. More than a thousand steam voyages made to or from British P? Wyo 
' and as many as 12,000 coasting voyages. nit | 
1829. Government began building six opi maeno Des so { 1848. 


250 feet long, with four masts—a failure. th for « 
1830. Down to this time, the average burden of all British steame™ 
river and sea, did not exceed 120 tons. 
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Wa. First war-screw built in United Stat 
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. Cunard line of Atlantic steamers 


1845. War screw-steamers rapidly supers 


1 The Sarah Sands, auxiliary iron- 


48. An estimate that all cargo-laden $ 
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. Captain Chesney descended the Euphrates 980 miles in a boat to 
za 


explore new steam-route to India. 


, Parliament ordered an inquiry into schemes for an India mail steam- 


route. 


. Nearly 1500 steam voyages made to and from British and foreign 


ports, and 18,000 coasting voyages. 


. About 90 steamers added to the list of British shipping this year. 


First company formed for Atlantic steaming.—Establishment of 
mail-steamers to Isthmus of Suez. 

The Archimedes yacht introduced Smith’s screw-propeller. to public 
notice.—Captain Chesney navigated the Euphrates in an irone 
steamer. 

First conveyance. of India mail by the Overland route.—Ericsson’s 
screw-propeller introduced. 


. Rival voyages of Great Western and Sirius across the Atlantic.— 


Monthly Overland mail organised.—Passenger steamer of 860 tons 
on the Mississippi. 

The wave-principle in ship-building established in the Fire King.— 
Three hundred and fifty-six ships-of-the-line ‘in European navies 
(no steamers). 

established.—Down to this date there 


had been 770 steamers built in the British dominions.—Screw- 


propellers began to be adopted for merchant-steamers. 


. First mail-steamer to West Indies.—Admiralty ordered the first screw 


war-vessel, Ratt/er.—Iron ships came much into use. ; 
. Suez and Calcutta steam-route undertaken for the ie ee 
pany by the Peninsular and Oriental Company.—First sugg 


(not adopted) for an iron-clad. 
Admiralty began to build iron ship: in 
Bristol.—Southampton established as the por 
amers. 


Oriental and West India mail-ste Te HATA d in 


s.—Great Britain launched at 
f departure for 


British navy. eding sails 23 in the navy.—First 
5 1S il 


ESRI gular steam- 
voyage of Great Britain across Atlantic- First reg 
to China. d in navy.— 
$ . F nory -s adopted in 
: First mail-steamers in Pasi Ami a ibe sich coast 
A o chole yi 5, 
Great Britain stranded for & W Sogn established the advantage of 


. aming. < Re 
the combined system in merchant stea T steamers entering British 


- ed, mA 
Ports were worth, ship and cargo me ia ships built and in hand. 


screw War- 
average. — Forty-five government 
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1849. Maximum size of ocean mail-steamers 2000 tons.—1044 wood and 66 
iron merchant-steamers in British dominions.—Auxiliary screw 
attached to Arctic ships. 

1850. Collins line of steamers began to ply on Atlantic, 2900 tons each,— | 
2000 steamers navigating rivers and lakes of America. 

1851. First mail-steamer to the Cape.—4400 ships entered Liverpool alone. 
—Ofall British and colonial steamers, nearly half under 50 tons, 

1852. Launch of Duke of Wellington, the first 131-gun screw war-steamer— 
American liner Washington, New York to Liverpool in 13} days. 

— First steam-mail from England to Australia, vid the Cape. 
1853. The Great Eastern begun.—Tirst screw with two fighting decks, 
Agamemnon, 91 guns.—First steam-mail to Australia viĝ Suez 
1854. Baltic fleet had only 16 sailing vessels, against 38 screw and 41 padde 
steamers.—First circumnavigation of the globe by a steamer. 
1855. First Passenger Act passed, to regulate ocean steamers and sailing 
‘ ships.—107 paddle and 78 screw steamers in British navy. 
1856. The Persia, the finest merchant steamer then afloat, added to th 
Cunard fleet. 
1857. Failure of attempt to launch Great Eastern.—The Niagara, steam 
corvette of 12 guns, as large as old line-of-battle ships. 
1858. French screw troop-ship launched, to accommodate 2500 soldiers—' F 
Great Eastern launched.—Ioo screw-steamers in British navy. | 
1859. The navies of the European nations and United States comprise 


about 2600 ships, of which more than half were steamers. ver 
1860. First French iron-clad, Za Gloive.—Steam-frigates of 26 guns Jara | wh 
than 50-gun frigates of 1839.—Gyeat Eastern made her first Yoyes" f car 
1861. British iron-clad navy commenced; launch of tle Warrior. Pa a| ina 
nearly abandoned in navy, except for small ships.—Svoa BE, We 
steamer launched; largest merchant ship afloat except Cranes | liol 
1862. The Royal Oak, first wooden iron-clad in navy.—Coles's cupolas ays 
introduced.—The Merrimac and Monitor battle in Ameri |. an 
1863. First naval attack upon fortresses by iron-clads, at Charles} dex 
; Launch of the Minotaur iron-clad. a, mane} 48S 
1864. Fight of the Alabama and Kearsage—British mercantile ™ of 


comprised 26,142 sailing vessels and o steamers. E 
1865. Launch of enaA edit tad, larget WA afloat.—Fisst mail 88 
route organised across the Pacific. F 
1866. Great Eastern successfully employed in laying and raising 
cables.—Iron-clads rapidly superseding other vessels 0 


Ocean voyage of the Red, White; and Blue boat. 
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| sailing 


| to the 
stan: $I. THE OLD MODES OF TELEGRAPHING. 
) 
Idiers.—' HeY to bring the distant near, to convey a mane oea 
n. : or wishes, commands or fears, instantly to one who is far 
mp beyond speaking-distance, has been an object of solicitude pa 
very early times. It is the topmost stone of fhe Pi 
psa whereof the base is travelling, and the middle portion oa 
ae carrying, It is the travelling of thought—invisible, he ie 
“Curl inaudible. Of course, the earlier attempts at this a a IAA 
fast) Were clumsy enough. Although flags, sane ae Fe 
ola) lights, béacon-fires, gun-firing, trumpet-blowing, fen ae 
a and gong-beating may be made use of as semap ie 
en bearers) the marie of zelesraph (distant writing) has es Ja z 
i A : zA "be applied to a vocabuiar) 
_ mit] signed to such contrivances as may o cic 
í of preconcerted words. To arrange two or mor 5 


5 reens might cover 

ail 8°) M varying positions; to place them'S? 3 ee on an upright 
ph ie or more of them alternately: at Pine by some mechanical , 
leg | bo f them at a : 
of wal Za, and shel eae ters of the alphabet by alternately 


‘rangement; to denote the let ʻ 
asing and lowering three p ingle torch; to attach two Š 
Onger or shorter obscuration Of one SIS”. various Ways; 10 
: 4 about in va . 
lights to long poles, and tum hen i : 


rches; to denote letters by the 


1 


d 
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cut Jetter-holes in the ends of casks, and put lights within the | mea 


casks—all were contrivances which ingenious men devised, with jp prec 
more or less success, for sending short signals to distant places, | succ 
The establishment of a telegraph necessarily involves a certain 4. our 
degree of eivilisation—there must be fixed habits and steady Ron 
policy; and we cannot better appreciate the advantages of the | dista 
present system than by contrasting it with the past. To dis fewe 
tinguish objects afar off there must be the possibility of seeing at third 
a distance; and thus the study of optics and the invention of | “m 
telescopes and reflectors would naturally suggest new applica- form 
tions of utility. The Marquis of Worcester alludes to a tele follo 
graph in his famous Century of Inventions. After him we may with 
place Robert Hooke, who, in 1684, presented a paper to the mg 
Royal Society, ‘Shewing a way how to communicate one’s mind Next 
at great distances.’ He had conceived the project long before; |! ast 
but the then recent siege of Vienna by the Turks had caused T 
him ‘to take up again with his plan for discoursing at a distance, stan 
not by sound, but by sight.’ The principle involved the use of | Prva 


5 : ; 3 i sardo Xy Struc 
telescopes, less simple and ingenious than that which afterwards Y A 


game into use, but worthy of notice. He contrived an elevated 4 a 
amework, supporting a panel or screen, behind which were 4 bike 
suspended a number of deal boards cut into the shape of letters i 
When a message was to be sent, the letters were drawn one i ina 
one from behind the screen, by means of pulleys, and exhibite fe 
in an open part of the framework, where they could be YA with 
from a distance; there were thus as many separate movemens Were 
as there were letters in the message to be conveyed. h | Of wi 
Amontons appears to have been the first to render 2 telegeP” | ho e 
available for practical purposes about 1690, by ‘a means which; assur 
as recorded by Fontenelle, ‘he invented to make known & to | Uh, 
was wished to a very great distance—for example, from see | Order 
Rome—in a very short time, three or four hours, and ei Conti 


without the news becoming known in all the intervenin 
This proposition, so paradoxical and chimerical in appé 
was executed over a small extent of country. The sect? n 
sisted in placing in several consecutive stations persons WA 
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US: 221 
the | means of telescopes, having perceived certain signals at the 
vith preceding station, transmitted them to the next, and so on in 
es, succession ; and these different signals were so many letters of 
tain 4 our alphabet, of which the key was known only at Paris and 
ady Rome. The greatest reach of the telescopes determined the 
the | distance of the stations, of which the number was to be the 
dis | fewest possible; and as the second station made signals to the 
gat third as fast as they were received from the first, the news was 
nof | camed from Paris to Rome in almost as little time as it took to 
lice | form the signals at Paris? Another projector, named Marcel, 
tele | followed with no better fortune than his predecessor. Wearied 
may | With attendance on a dilatory government, he broke his machine 
the | and burned his drawings, and died without revealing his secret. 
nind | Next, Linguet, who had been for some years a prisoner in the 
ore; | sBastile, claimed the merit of the invention, and offered to 
used | construct a telegraph in exchange for his liberty. History is 
ince, silent as to his offer being accepted. In course of time a 
e of | Private attempt was made: Monsieur Dupuis of Belleville con- 
ards, Y structed a telegraph, by means of which he communicated with 
ated 4 Mis friend Fortin, who lived a few leagues off at Bayeux. Mean- 
were d While, attention being drawn to the subject in other quarters, 
ites. | ME time for realising a speedy-transmtission project was at hand. 
eby | , It came at last with its man. Claude Chappe, when a youth: 
pited | MA religious establishment at Angers, had contrived an appar- 

zen atus, a post bearing a revolving beam and circulatory ams, 
‘ens | “th which he conveyed signals to three of his brothers who 

Were at a school about half a league distant, and who read them 

ph off With a telescope. Keeping the idea in view A a yer 
hich | -° eventually laid his plans before the legislature pa A 
i that | “String them that “the speed of the correspondence wowa bD 

a | uch ee ‘ould be able to send their 
rist | à, that the legislative body wou ck, during the 
evel A “IS to the frontiers, and receive an ae a xatious delay. 
pac | patinuance of a single sitting? After much ye 


i title of 
TA j mi z horities approved the plan; and Chap rh from 
um P eshveur Télégraphe, was app om ue combination of 2 


o YAS to Lille. The line, with its apparatus 
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4 
pole, a beam, movable arms, and ropes), which admitted the any 
formation of 192 different signals, was completed in two years, ; of h 
Its first announcement was a victory. On the last day Wa arch 
November 1794, Carnot entered the Assembly with the news, } inve 
‘Condé is given up to the Republic! The surrender took } wind 
place this morning at six.’ The Chamber voted that “the Amy oper 
of the North had deserved well of the country,’ and caused their | 1795 
approval to be sent to head-quarters ; and before the legislators | Adm 
broke up, they were informed that their orders had been trans | grap! 
mitted to Lille, and the receipt acknowledged. ‘This’ successfl | of a 
result led to the immediate formation of other lines which | teleg 
radiated from Paris to all the frontiers of the kingdom. The | shuti 
signals (depending on varying positions of the beam and arms) | adop 
were conveyed with great rapidity ; and to avoid confusion, the | on t 
movable arms on the right of the central post were kept e plan 
clusively for government messages, those on the left being} whic 
employed in the service of the line. Thus, accidents or delays } give 
could be reported without detriment to the official dispatch; | the a 
and the government were enabled to use’ a cipher or secreby DE 
alphabet of their own. From Paris. to Calais, 152 miles, therein us 
were thirty-three stations, and a message could be sent from om Scher 
_ extremity to the other in three minutes; to Strasburg, 255 mils | Har 
and forty-four stations, in six and a half minutes; to Toulon Ots 
317 miles and one hundred stations, in twenty minutes. >” 
longest lines were to Brest and Bayonne—the former 325 miles y an 
‘the latter 425; and altogether there were 519 stations, lie 
annual cost of which amounted to £40,000. “The last. of 4 3 
brothers Chappe was in office until 1830, when the July 180° ine 
tion deprived him of his post and its emoluments. ai 
The new mode of correspondence was speedily adoptet | 
the other governments of Europe, and numerous forms of 3P J 
atus were proposed by enterprising inventors, Some Ya 
remarkable for the infinite multiplicity of their sign Si 
Lovell Edgeworth, father of the distinguished writel, a 
Edgeworth, contrived a telegraph of four wedge-shape ee 


A a 
mounted on the tops of poles, and So pivoted 25 LO 
5 ' 
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| the | any among several different positions. He thought so high] 
ears, 4 of his plan that he even pictured to himself the establishment of 
y of; such a system all the way from England to India. Mr Gamble 


news, j invented an apparatus of shutters to fill the openings in a 
gs in a 


oe 


took | window-frame, different signals being conveyed by the alternate ` 


Amy | opening and shutting of the spaces. Lord George Murray, in 
their | 1795, substituted a different arrangement of shutters; and the 
latos | Admiralty so far approved of this plan as to adopt it for a tele- 
trans- | graph between London and Dover. In 1806, by the application 


esshil | of a sliding shutter, Mr Davis increased the power of Murray’s ~ 


which | telegraph fourfold. Some experimenters went as far as a fen- 
The | shutter arrangement. Experience led the Admiralty, in 1816, to 
ams) | adopt a modification of the old movable arm system, as being 
n, the | on the whole more advantageous than that of shutters. The 
pt ex: | plan eventually selected was that of Sir Home Popham, in 
being | which two arms were pivoted to an upright post. It did not 
delays} give a large number of signals; but the machinery for moving 
patch; | the arms`was so simple and effective, and the angular position 
sectelyso easily seen at a distance, that Popham’s telegraph remained 
, there yin use until superseded by the wonder-worker electricity. Other 
m onè 4 Schemes there were in plenty, by Macdonald, Law, Conolly, 
5 miles Hardy, Spencer, Spratt, and other inventors ; but these we need 

Toulon: | not stop to describe. 
. Th) With all its advantages, however, za 
. niles f an i oe Jess at night, or during 
5 ml imperfect contrivance, altogether use : za 
ns, He} logs and gloomy weather. For three-fourths of the year, a 
of tH} telegraph from London to Portsmouth stood idle. One of the 
revtl'} Many oddities connected with this telegraph was the eae 
nan occasion when important news was expected: from Spam, 


lt £ ; : by the receipt of 
sted Hy Ne Admiralty officials were CS a eee ascertained 


f app | Mssage—<« Welington defeated? Tt was : ae 
f thet that the true meses was, “ Wellington kifuta WAA a fog 
S. “lamanca, or wherever the place may ee ie ; 
; Na" theckeg the signal-observing after the second VON 
pout vs 


the Popham telegraph was 


CC-0. Gurukul Kangri Collection, Haridwar. 


Digitized By Siddhanta eGangotri Gyaan Kosha 
224 Telegraphs. 


° por 
§ II. ADOPTION OF FRICTIONAL ELECTRICITY, 


A wonprous Mercury, a messenger with lightning speed, was 
now in waiting, and at`the service of mankind. The days of 
electro-telegraphy were at hand, by one of the most marvellous 
applications of science to useful purposes that the world has 
ever seen. 

The electric telegraph belongs to our own age, but its begin- 
nings take us back to the age of conjecture and the dawno 
philosophy. Six hundred years before the birth of Christ, Thales 
had observed that amber, or e/cktron, as the Greeks called it 
exhibited, when rubbed, certain ‚properties of attraction whic 
it did not otherwise possess. Besides giving us the word in 
which our term. e/ctricity originates, the early philosophers ket | 
behind them several accounts. of electrical phenomena., Aris- 
totle, Theophrastus, Pliny, Cæsar, and Plutarch all mention | 
them. -Singular flames were sometimes seen on the tops of the ; 
masts of ships in the Mediterranean, or quivering on the head 
of the wondering mariners; and on several occasions Romi 
troops, while on a march, had observed similar luminous appear" 
ances on the points of their lances. Coming down to 4 later 
period, we find Eustathius, in hig commentaries on Home 
relating. the case of Walamir, uncle of Theodoric the Goth, 

' whose body gave out sparks; and of another individual who 
on drawing off his clothes, saw flames or scintillations leap ion 


his skin with a crackling noise. From Thales to the seveni 
facts; a 
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ah sulphur, Hawksbee substituted a globe of glass; while other 
d, was experimentalists used straight glass’ tubes tubbed with the hand. 
lays of Stephen Grey found that all substances might be classified as 
yalia electrics and non-electrics ; and, by means of packthreads more 
Jd has than roo feet in length, was the first to prove that the electric 
impulse could be transmitted to a considerable distance. In 
begin company with his friend Wehler, he discovered also the insu- 
kuwadi lating properties of glass, silk, hair, and resin, besides some other 
Thales | bodies. In France, Dufay and Nollet were labouring diligently 
lled it | $ the same pursuit. By wetting a cord, they observed that 
which Grey's experiment could be greatly extended. ‘They sent a 
ord in | “Went through 1300 feet. To Dufay belongs the merit c 
ers left discovering the two kinds of electricity, which he named virren 
Ma and resinous, or, according to the present terminology, i 
nentiol | and negative. Germany next added a few facts to the manie 
of the ¢ ce. A Scottish monk at Erfurt, by adopting glass cy; pe 
> heads gave to the electrical machine almost its present pine i 
Roman Yellous effects were produced. In 1746, the three m me ie 
appear 4 Leyden produced the jar which still in name perpetuates 
a later | PACE of its discovery. ; ae 
ae aying aside, however, the phenomena of a ee 
Gott € Investigations which most claim our 2 ee 
il who. “hich relate to the transmission of elegia Ta eee 
1p fron ith lengths of wire held by human a e A i 
nteenth cain more than sooo feet long, and i ee 
facts, Ë € shock through the whole number ne satisfactorily demon- yA 
assot str pouss The same fact was still ar ceed a HRRBACTOSS 
oe I Tk eee by D i one end being in contact 
n alons ; wA barnes at Wiese Pat ii a person On the opposite 
f maS Sh ri S ngan jar, the oms : Jaced in communication with 
ne fisty C; a second individual yep 
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electrical machine—a globe of sulphur made to rotate by means 
of a winch, while the friction of a piece of cloth held against it 

fi excited the electrical influence. 

| The eighteenth century came, and opened the most famous 
pge in the history of electricity. For Guericke’s ball of 
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the jar, and on/a given signal the two dipped into the river an | 
iron rod which they held in their hands; on which the Shock J ¢ 


travelled. from one side of the stream to the other by means of 7 ; 
the wire, and came back through the water to complete the | 
circuit. . This was an important discovery, inasmuch as it Ẹ q 
involved the principle on which. depended all subsequent expen: | y 
- ments on transmission to a distance. Watson repeated his | q 
experiments on several occasions—the last time near Shooters D 
Hill—with two miles of wire; and the now familiar fact that | y 
observers, however far apart, feel the shock at the same instant, | c 
then excited a degree of astonishment bordering on incredulity. | ir 
Franklin’s famous kite experiment, which proved the identity of | 9 
lightning and electricity, may be regarded as the climax of elec | 4 
trical discovery in the past century. No sooner had the genenl | w 
nature of the new and startling phenomena become known, than | p 
the idea immediately sprang up of employing the mysterious } Je 
agency in the conveyance of signals. Maunoit ‘relates-that, ia f p 
1773, Odier wrote to a lady'of his acquaintance: ‘I shall amuse | is 
you, perhaps, in telling you that I have in my head certain’ te 
experiments by which to enter into conversation with the Y 
emperor of Mogul or of China, the English, the French, or ay 
other people of Europe, in a way that, without inconveniencing | 
yourself, you may intercommunicate all that you wish, at 4 
distance of four or five thousand leagues, in less than half s 
hour! Will that suffice you for glory ?’ É 
Other minds were also occupied with the subject. In lh 
Lesage, a F renchman at Geneva, published a plan for an eroa 
telegraph.“ He proposed to arrange twenty-four metal ge l 
some insulating substance, each connected with an electrome! d | Sc 
froru which a pith ball was suspended. On exciting the wajia 
by means of an electrifying machine, the movements 9 
\ twenty-four balls represented the letters of the alphate w 
y might have been agreed on. The project, though inst s a } ya 
“vas never carried into execution, and would have ee cies 
treat distances. Arthur Young, in his Zraze/s in Frames sort, 
‘us an account of a somewhat similar contrivance, which 4 
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further evidence of the interest felt in the subject of electric 


communications. Under the date September 16,1787, he writes: } 
‘In the evening to Monsieur Lamond, a very ingenious and i 
inventive mechanic. In electricity he has made a remarkable f 
discovery. You write two or three words on paper; he takes it - 
with him into a room, and turns a machine enclosed in a cylin- J 
drical case, at the top of which is an electrometer, a small fine - : 


pith ball; a wire connects with a similar cylinder and electro- 
meter in a distant apartment; and his wife, by remarking the 
corresponding motions of the ball, writes down the words they : 
indicate, from which it appears that he has formed an alphabet ; 
of motions. As the length of the wire makes no difference in 

the effect, a correspondence might be carried on at any distance: > 
within and without a besieged town, for instance; or forja : : 
purpose much more worthy, and a thousand times more harm- i 
less—between two lovers prohibited or prevented from auy 
better connection. Whatever the use may be, the invention 
is beautiful., It was not only beautiful, it was a real electric 


A method proposed by Reiser in Germany, in 1794, are 
illuminated signals. Plates of glass partially covered wi Fl a 
foil were connected by wires with a machine, and hel s p 
became visible on the uncovered parts of the EP ER x 
electric current was passing. Cavallo, again, suggeste aa 7 ie > 
the explosion of a Leyden jar as a means a a ee 
attention of the distant operator. In the Seana eh aed 
è Spanish physician, constructed an elede omy of 
described it in a memoir which he laid before the s so much 
Sciences of Madrid. The Infant Don es wa h to be 
interested in the invention, that ie Be esa ma a 
ected, and turned it to practical use- urt, who stretched 


m RTRS ade by Betanco ae 
eae CG wane a distance of forty-five miles, 
-Ma 2 = 


py the discharge of jars. 
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§ III. ADOPTION OF VOLTAIC ELECTRICITY, | 


THE telegraphs just brought under notice failed, because they 
were worked by statical or frictional electricity—that is, electricity 
obtained by friction, or from Leyden jars. This kind of electricity | 
is remarkable for what is called its zezsčon, or tendency to fly off 
from its conductors. It is an agent not to be depended on or 
held in control, and proves itself often capricious, from various 
causes, some of them inappreciable ; among the known, damp 
is one of the most influential. Hence the realisation of elecine 
telegraphs on a large scale was essentially impracticable 
Signals, it is true, might have been transmitted within a building, 
but not for miles out of doors, in all weathers. For the further 
development of telegraphy, we are indebted to dynamic electri- 
city, or electricity without tension ; that is, without a tendency 
to abandon the conductors along which it travels. Its pheno: [ 
mena, when compared with those of statical electricity, are much ; 
more striking and interesting. f 
In the whole history of accidental discovery, there is no event 
more remarkable than that by which that other form of elect 
city, known as galvanism, was brought to light. To quote 
M. Arago: ‘It may be proved that this. immortal discover 
arose in the most immediate and direct manner from 4 slight 
cold with which a Bolognese lady was attacked in 179% © 
which her physician prescribed the use of frog broth. ‘a 
accordance with the medical advice, a number of frogs wer 
prepared for stewing, and by some chance a few of them 1 
laid on a table near an electrical machine, in the laboratory” | 
Galvani, professor of anatomy at Bologna, and husband 01”. 
lady. . An assistant had occasion to” draw sparks fon 
mac,ine ; and each time that he did so, Signora Galva 
that he limbs of the dead frogs moved as though alive: 
call d the professor's attention to the fact; he repeat { 


` 
> 
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experiment, and with the same result, But without intendi 

it, he went farther than this, and found that the limbs Wa 
could be excited as well by means of good EOE as be 
machine. The power was present, and required only an efficient 
cause to develop its action. On examining further into the 
phenomenon, he ascertained that it could be produced at plea» 
| sure by touching the surface of a nerve and of a muscle at the 

same time with a metallic conductor. 

A new explanation was soon to appear. Volta, professor of 
natural philosophy at Pavia, came to the conclusion that 
electricity was the cause of the phenomena witnessed by 
Galyani, and considered by that philosopher as due to some 
property inherent in the nerve or muscle. Volta had observed 
also that the excitement of the organism was greater when 
touched with two different metals than when only one was used, 
and from this result deduced the fact that the electricity resided 
in the metals, not in the nerves, and that bringing them together 
Was: the cause of the phenomenon. After continued application, 
Volta at length discovered the instrument now known as the 
Voltaic pile. At first it was a circle of small cups partially 
filled with ‘salt water, and containing plates of zinc and silver 
connected by wires. It was subsequently modified into its 

alternate disks of zinc and copper kept 
Separate by the interposition of disks of pasteboard moistened 

; Man acid solution. At Napoleon’s invitation, Volta visited 
Paris in 1801, and explained and illustrated his theory of oan 
of metals and electro-motive action to the members of the 
Academy of Sciences. The First Consul was one of the 
audience ; and ‘when the report of the committee on the supe 
Was read, I he mules of the Academy, which 

, he proposed that the t : ‘should be 

Produced some delay in conferring 1S wee HA Volta. 
Suspended, and the gold medal immediately awarde 5 
aS a tect, A f the philosophers of France 

2 testimony of the gratitude @ I ied by acclama- 

„2t his discovery. ` This proposition being carried by 


n Ana ie 
tton, the hero of a hundred fields, who never ee Me 
"alves, and who was filled with a prophetic ents. 


Present form—a pile of 
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powers of the pile, ordered two thousand crowns to be sent to pi 
Volta the same day from the public treasury, to defray the ne 


expenses of his journey.’ sn 
The old electricity and the new galvanism differ in many 
ways. Galvanism or voltaic electricity, must have a continuous J th 
-conductor; whereas frictional electricity will leap over short | in 
distances from one to another. The one is steady, the other | to 
uncertain. Iron can be magnetised by galvanism, not by 
* electricity. th 
; Oersted made a grand discovery in 1807, which he diligently | th 
pursued and reconsidered, until he arrived at his celebrated | im 
conclusion in 1819. It consists in the striking fact that the | Cı 
needle of a compass, when placed above or below a voltaic | m 
wire stretched from north to south, and forming a complete | an 
circuit, deviates from its normal position, and shews a tendency 
to place itself at right angles with the current. There is, 
besides, the remarkable phenomenon, that when the needle is 
below the wire, its south pole diverges to the west, if the current 
is passing from. south to north, and to the east when flowing in 
the reverse direction: with the needle above the wire, directly | 
‘opposite effects are produced. This discovery excited an 
-admiration and activity among the learned not inferior to that 
which had greeted Volta. Among the foremost to elucidate the 
subject and extend the inquiry, Ampère stands prominent. $ 
demonstrated the dynamical laws of the science from exper 
ment and mathematical calculation. He considered that the 
battery calls into play two currents in the wire, moving ji 
opposite directions, and thereby producing magnetic action; | 
and shewed that similar currents circulate about the poles 5 i 
magnet. Next, Arago found that on plunging the wires a 
a battery into steel filings, the latter attached themselves 
the wires, and remained adherent as long as the circuit Y 
complete, but fell off on the instant of breaking contact be j 
was another impprfant step in advance: 4 wire CO 
magnetised at pleasure. It led to the invention by Mr poe 
_* afew years later, of magnets of almost inconceivable pow’? 


r 


4 Z 


y 
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Nt to placing 2 bar of soft iron” within a helix of copper wire, con- 
y the | nected with a battery. As in the case of the steel filings, it 

, became a magnet, or ceased to be such, every time that contact 
many was made or broken. The straight bar was afterwards bent in 
wous | the form of a horse-shoe, and its attractive power so much 


short increased in consequence, that in some instances from two 
other | to three thousand pounds have been sustained. 
t by To enumerate the names only of those who have advanced 


the science of electro-magnetism, apart from any mention of 
sently | their labours, would fill a long list. At the period more 
rated | immediately under notice, Schweigger, De la Rive, Moll, 
it the | Cumming, Barlow, Faraday, Daniell, Ohm, and Christie were 
oltaic | multiplying facts, or deducing laws from those already known; 
aplete | and the labourers have since become still more numerous. 
dency 
re is, 
dle is 
urrent 
ing in f §IV. STEPS IN THE PROGRESS OF THE SYSTEM. 
irectly | : 4 h 
d an} Tue electric, electro-magnetic, or magneto-electic n WA 
o that | was now possible; and the possibility was not allowe 
te the | tTemain barren of results. 


He How are we to understand the strange ad apparatus? 
per: | Addison į - of Strada’s myste EPRE 
xpe dison in. the Spectator, © shed in 1617, said that the 


at the | Strada, in one of his works publi rn Pi : t 
ing 2 | Original idea could be traced back to WA AA 
ction | àS carly as 1447: “If you wish your wa H k (or dial), then 
s of} letter can come, to know anything, ES 7 tl : alphabet, in the 
res É | Write round «the edge of it the letters © ee as centre place 
yes | Order in which children learn them, as nate movable, so 
jt wa horizontally a rod which has touched i A similar instru- 
Her | that it can touch whatever letter you we ‘end about to depart 
jd be/ ment is to be made, which ‘disk let aoa time and on what 
reo: i take with him, and agree’ Poe 
ver, Pg, “ays he will examine whether the 10 


noticed by 


ples, and what letter 
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it points to with its index. These matters being thus arranged 
if you desire privately to speak to the friend whom some shore 


indicator, and the letters, now this one, now that one, touch 


| with the style ; and while you are turning the iron through them 
ji again and again, you separately compose all the ideas in your 
Š mind. Wonderful to relate, the far-distant friend sees the 
i voluble iron tremble without the touch of any person, and mn 
i, now hither, now thither; conscious he bends over it, and marks 


the teaching of the rod, and follows, reading here and there 
the letters which are put together into words; he perceives 
what is needed, and learns it by the teaching of the iron, And 
moreover, when he sees the rod stand still, he, in his tum, if he 
thinks there is anything to be answered, in like manner, by 


for he breaks out: ‘Oh may this mode of writing prove useful! 
Safer and quicker thus would a letter speed, nor have to 
encounter the snares of robbers or impediments of retardin 
rivers. A prince might do the whole business (correspondence) 
for himself with his own hands. We children of scnbes 
emerging from the inky flood, would then hang up our pens" 
votive’ offering on the shores of the magnet.’ 3 
Without stopping to inquire whether in this Strada wished 10 
perpetuate the history of a lost art, or was merely giving Pe 
‘his imagination, we proceed to the results of indubitable modem 
researches. In 1811, Soemmering proposed 2 scheme Be 
voltaic telegraph to the Academy of Sciences at Munich. aa 
_ comprehended as many wires as there are letters in the Germ! . 
alphabet, and the numerals o to 9, which terminated m be 


from the pile, decomposition of the fluid took place 7 
bubble of oxygen ga hydrogen appeared at the point oF i 


; / : } to h 
which attention Avas desired. Soemmering appears 
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of the earth holds far from you, lay your hand on the globe, tum ; 
the movable iron—there you see disposed along the margin all | 
the letters which are required for words; hither tum the” 


touching the various letters, writes it back to his friend.’ Her, 
Strada becomes impressed with the importance of his subject, | 


o j 
> 


$ 4 ass 
five gold points in a vessel of water. When the current P: Ji 
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ged, | been aware that the motion of electricity was swifter than that 
hore } of light; and in his memoir he sets forth the advantages to be 
tgs derived from such a form of telegraph—its availability by night 
nal | or by day, in fog or in cloud, and its invisibility while ex route, 

the Y The contrivance, although ingenious, failed. d 
ouch Schweigger soon afterwards entered the lists. He shewed that 
them | two wires would be more effectual than the greater number, and 
your | that it would not be impossible to print the communications 


the | from one end of the wire to the other—thus anticipating two of 
Imm | the most remarkable peculiarities belonging to the present form 
saris | of electric telegraph. Schweigger next strengthened manifold 
there | the force of magnetic action by a multiplier, based on the fact 
cives | that a current returning upon itself acts in all its parts, and 
And | causes a powerful deviation in a magnetic needle placed within it. 
jf he | AS described by Moigno : ‘A conducting wire twisted upon itself, 
and forming a hundred turns, will, when traversed by the same cur- 
Here | Tent, produce an effect a hundred times greater than a wire with a 


| single turn; provided always that the electric fluid pass through 


ject, | 
3 A ee i om 
eful! ( the circumvolutions of the, wire without passing laterally os 


e to ¥ Ne contour to another. This is a condition easy to fulfil. n 
rding | Make a multiplier, you take a silver or copper Wire of a s a 
ence) | Or size, closely enveloped in silk thread, and wind i ee 
ribes, | 2 Small frame, within which the needle 1s suspended oe z f eg 
nsin | nd leaving a few inches free at each extremity. T Ab the 

called the two wires of the multiplier, and i eae ae 
edt0 | Current enters by one end and passes ya at pe WAA k Š 
ayt discovery of thermo-electricity by Sete oe to one extremity, 
dem | Ur subject, that he found that by awyn s o 
fora | 9 to any part of pieces of metal, they cot E T 
p ee currents, One end oe ae Raced through the 
mail temperature, a circulation of 2 current is pr! 


hit whole mass. Mine, A definite com- 

ssc | The new science was gradually pa cous of their inyesti- 
/ - 5 : 

nd è| ation. Two French savans, 0 way could 


: he iron of a m 
rer 0 | SAtions, found that a long extent of the WA back the reverse 
paed?" used to complete a circuit, and ; 


r, by 


e 
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current. The voltaic pile was soon replaced by batteries ind 
various form, among which the constant battery constructed ; ; con 
Professor Daniell supplied the long-sought desideratum of stronger | wiil 
power. The zinc was plunged into a solution of chloride of | the 
sodium, and the copper into a solution of sulphate of copper, | pro} 
The products of decomposition were disposed of by an ingenious wire 
contrivance, and loss of power provided against, so that the 183 
action maintained its full force for a considerable period | cat 
Batteries still more powerful have since been invented : the liquids | pate 
employed have been varied, and charcoal and platinum substi- | inve 
tuted for copper. One by Wheatstone required but a single | inci 
liquid, sulphate of copper, in which was plunged a porous vase | in c 
filled with a pasty amalgam of zinc, producing a constant action, | of ti 

Thus by degrees the elements of telegraphing were prepared: | to b 
‘there needed but the mind to combine them. of th 

This distinction is claimed by Professor Morse, an American, | M: 
having, as he says, invented the first electro-magnetic telegraph ! tuc 
while on his passage from Havre to New Vork in 1832. His| byt 
contrivance included a marker at one end of a wire, which, as f than 
contact was made or broken, produced an arbitrary alphabet of } forty 


dots and strokes, which might represent definite characters WA 

An experiment ‘with a circuit of ten miles was tried before | Moti 

several scientific men and members of Congress ; and the result J aud 

being favourable, a sum of money was voted by the government zi 

for a trial on a larger scale. The account of these proceedings | ™P 
appears not to have been published earlier than 1837; mea Oh 

time Baron Schilling of St Petersburg had constructed an electri hirt 

‘telegraph, but died before its complete development. By his ae 
ean 


method, movements were imparted to five needles, out of which j 
a code of signals was formed. Gauss and Weber's experiments | 

and deductions, published in 1834, brought the possibility of | $ 
electro-telegraphy still more within reach. “In 1837; Steinheil o 

Munich succeeded in sending a current from one end to the other yA 
of a wire 36,000 feet in length, the action of which caused WA | “Ster 
needles to vibrate from side to side, and ‘strike a bell at ea. 
movement. The bells were made to differ in tone, 50 5 
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ries of | indicate distinctly right and left signals; at the same time, to 
ted by | combine 2 phonic and a written alphabet, certain points fipped 
Tonger | with ink impressed dots upon a band of paper, and recorded 
ride of | the desired message. In the course of his researches Steinheil 
opper, | poved a fact of great importance—that instead of using two 
enious | vires, the earth would serve to complete the circuit, It was in 
at the | 1837, also, that Wheatstone, whose name is so intimately asso- 
period, | ciated with telegraphic progress in England, took out his first 


liquids | patent for an electric telegraph. He had been led to the YA 
substi- | mvention by his experiments to determine the velocity of elec- j 
single | incity in 1834, and proposed a system of five conducting wires ESF 


s vase | in connection with as many needles, which indicated the letters 
ctidn, | of the alphabet at the rate of twenty a minute. Attention was 
yared: | to be drawn to the signals by the stroke of a bell forming part 
of the apparatus. M. Vorsselman de Heer of Deventer invented s 
rican, | M apparatus which imparted its signals through the sense of a 
graph | touch, and was based on the principle, that to produce an effect HA 
His | by this medium demands a much smaller power of electricity ; 
ch, as (than to deflect a needle. He employed ten wires, and obtained 
jet of  orty-five different combinations, which were produced by placing 
oters. | the fingertips on the keys of the instrument, and attracted the 
elore | Notice of the Attendant by a wire attached to his’ person night 
result |md day; even if in bed he was to be aroused by the shock. i 
ment | In 1840, Wheatstone had made improvements which WA 
dings | mplified his first methods ; the number of wires was reduced , 


increased, for 
- | 0 ty JES j ment was eased, 
neal WO,, while pow! the instru ae > 
WO; while the power of Besides this, the 


ectric | itty letters could be indicated in a minute. ent afforded 
y his | Sme inventor shewed that the passage of 2 a tee 
yhich | Means for other spheres of observation. Travelling ¢ 


. za, = $ a 
K 3 : ren or eight times 1m 
nents t wou globe seven oS ae 
ld circumvolate the g of motion of projectiles, or 


of | “cond, it might measure the rate of 1 es an 
a of | "gulate the movement of all the clocks in @ co i ae H: 
ther | “dditional contrivance the place of parlor T length. 5 
two | ‘certained without the necessity of enn on. stationary 
each =, telegraphic wire was to bring dow’. a e of philosophical s 
4 y a Considerable height, the readings ¿f a se 
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instruments; to Yecord the state.of fluctuations of a barometer 
H ) 


bination of machinery, a lady,' seated in-her drawing-room in 
London, might play Beethoven's sonatas on the piano. of her 
friend at Edinburgh’; or a ringer.in St Paul’s belfry might enter 
“tain ‘the frequenters of the Parliament Square with‘a lively carillon 
“from: the tower of/old-St’ Gilés’s.; Almost: equally. remarkable 
tis the application of eléctro-magnetism’as a motive agent—with 
which; however, we have no concern. here. : 
The employment .of the ‘printing: apparatus in 1843 gave to 
the électric ‘telegraph’ a. wider’ and completer efficiency. Thi 
contrivance; when attached’ to -the telegraph machinery, and sé 
in motion by whéelivork, caused a ribbon of ‘chemically-preparel 
tu paperitoipass ‘under ‘a fine steel point, which imprinted a seri 
; of arbitrary. characters—dots' and strokes—sintultanéously wit 
, their transmission from the other end of” the telegraph, 
' distant. - Although seventy or’ eighty characters could’ be pro 


ic ‘ciro 


avoided: by making the operator open or close the galvanic i 
gkeyt 


for: longer or shorter intervals, by: pressing on the:sprin 
produced. ‘Since that time-improvements have been made whid 
print _the-message in the Roman character, and accelerate © 
rate of transmission. Bakewell’s copying telegraph is one ve 
many departtres from the system: of .arbitrary signs. YA 
this means of correspondence is in operation, instead of dropp 

‘ a letter in the post-office box, and waiting days for ans 
we may apply directly to the copying telegraph, have it cop 

_ at the distant town im a minute or less, and receive © 
our correspondent’s handwriting almost as soon as the n 
with which it was penned. ‘Tiere are various means, 
preserving the secrecy of correspondence ; 


e a rep) 
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» thermometer, : hygrometer, and’ magnetometer. Mr Smee com. 
~bined-a:simple apparatus, whereby his -hot-house sent him newsy wh 
Sof its own temperature to a distant room! With a proper com): 


(WA 
Mna KIA : ‘ : wines of \ 
‘duced in a minute; the whole process was tedious, as the message } 
had! first. to: be punched’ in a strip: of paper, and then wnt 


offafter: its delivery. ` Im America the preliminary punching YE 


however 


the telegraph: According to: the duration, strokes or dots YA ‘mot 
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«which is, that the writing may be rendered nearly invisible in” 


ometer ae aN 
’ | all parts but the direction, until its delivery to. the person for. 


E com. | À ; 
m news¥ Whom it was designed. F ; à 
er com: | The success that has -attended the progress. of electro-tele-. 
gaphy has, as is usual in such cases, called up a host of claim- 
ants to the various inventions or discoveries. We are, however, 
too apt to overlook the fact, that discovery is rather the conse- . 
quence of tendencies of thought and- progress on the part of num- 


‘OOM in 

of her 
it enter: 
carillon 
arkable 


t—win | geat moral of scientific truth, and its application to the well-being: 


and advancement ‘of society, are_results. not Jess: honourable.to 
those who have assisted in producing them: than’ to;the prime 


gave to} => ; u tuem, x 
originator—if such there be: remembering ‘always, that ‘but for 


z. Thi 
and së 
reparei 
ya series 
isly wih} Mventor of the electric telegraph. Pe 
however Pr instance, have lately. been brought forward, on the o 
he prof that'he sent signals,’ by frictional electricity, through sergi 
messagi of Wire at Hàmmersmith.in 1816; that he pr opola he pa 
imiia ime, ‘tre adoption of an-electric telegraph by toe eH 
hing we apd that, in a volume published on the subject in pi ae ate 
‘cerca Ue he [the author] should be proved o T AR K 
rekeyé pot oi-kings. hold councils at Brighton PO A. Ports- 
jots wel] Ondon 2; Why should. not our eo es Ša . Why should 
de whi Mouth almost as promptly as at Downing AE imate > And 
crate | r defaulters escape by default of an Coe pee 
Le amos ‘nee our piteous innamorati are not all Alp dilator A tormentors, 
Whe id to the torments of absence those dulatory 


j yersation 
y ink there be electric-cony ersation 
dropp Pn; ink, paper, and post?. E oe HA ee 


| ans tices, communicating with: € nly, to be uttered so far 
it cop), ese were remarkable words, Suse za it be now distinctly 
plyt 2K as 1823. No ane person, howev™ » 
A aph. 


ments would be slender indeed. . There’ have been frequent 


renewals of, controversy, „whether this or that, person -is -the 


— 


z rep! x A 
nk is dr “dmitted, invented the electric.telesn 


b ja > 
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The claims of Mr Ronalds, “ 


the thought and travail of previous generations, our own achieve- 
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teleg 
$ V. CHIEF CHARACTERISTICS OF TELEGRAPHING, | “SP 
; the a 
Ar length we come to the actual use of electric telegraphs for | certai 
commercial purposes, as parts of a regular system. | publi 
The first, or nearly the first, example was afforded by the | Agair 
Blackwall Railway, opened in 1840. In the four miles from the | diatel 
Minories to Blackwall, there were intermediate stations at | in 18 
Shadwell, Stepney, Limehouse, West India Docks, and Poplar. | Thou 
The trains were drawn, not by locomotives, but by rope-traction, | suffic 
with the aid of fixed steam-engines. The trains started every | Magn 
quarter of an hour in each. direction. The announcements of | beate 

departures, of stoppages, of the number of carriages attached to | “me 
the wire-rope, of accidents or causes of delay, were regularly | Wash 
transmitted by electro-telegraphic apparatus placed at all ther off at 
stations, and the business was thereby maintained in full vigour } Th 
and discipline. pr 
Circumstances led the Blackwall Company to substitute loco | Nas w 
motive for fixed power; but the value of the electric telegraph om 
had been rendered too manifest to permit of its abandonment P k 
Many of the railway companies deemed themselves justified N ae 
_ laying down a single instead of a double line of rails, owing 4 WA 
the safeguards which the telegraph afforded. By the year 1 YA ae 
the system had been adopted on the London and North-Weste™ K t 
South-Western, South-Eastern, and Eastern Counties lines. ; YA 
the Great Westem the wires at first were placed inside 2 ie: DA 
tinuous tube, fixed a few inches above the ground at ‘one YA an 

the line, but were afterwards strained’ on posts 45 on ohe ; 

ways. This wire had not long been complete when a sit" 
instance occurred of the service which the telegraP 
to society. A man ‘of respectable exterior took E 
first-class carriage at the Slough station, eighteen ™ je 
Z 
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London : he was a murderer hurrying away from the yet warm 
body of his victim. The panting engine neared its destination - 
the eager criminal believed his escape certain; but the alarm 
| had been given at the fatal spot, and quick as lightning ya 
Y telegraph transmitted it to Paddington, with a description of the 
NG. suspected individual. In three minutes an answer announced 
the arrival of the train, the identification of the fugitive, and the 
s for | certainty of his capture. A deep impression was made on the 
| public mind by this victory of science and justice over crime. 
y the | Again, a communication transmitted from Paddington imme: 
n the | diately that the year 1845 commenced, was received at Slough 
s at | in 1844, the clock at that place not having struck midnight. 
plar. | Though so short a distance, the diference of longitude was 
ction, | Sufficient to mark the inconceivable velocity of the electro- 
every | Magnetic current.” Swift-footed Time was henceforward to be 
its of | beaten in the race. A still more remarkable instance of the 
edto| ime nature occurred in America: a message flashed from 
ularly’ Washington when the new-year was a quarter-hour old, was read 
| ther off at New Orleans with half an hour of the old year yet to run. 
rigout» The first newspaper enterprise in electro-telegraphy seems g 
have been the report of a public meeting in 1845. Portsmouth 
Joc | Yas wild with excitement about two railway schemes in pedi 
rap Ment; a meeting was held, and the result was anxiously awaited 
ment: |M London, where one of the newspapers printed eee, 
‘ed inf ter the meeting broke up. This success incited soutano 
ng U| “here the proprietors of one of the newspapers Saas $ PA 
184 | Ne Queen’s speech without waiting for the eae rs Ei set ` 
osten ps telegraphed letter by letter ; and the gfe? Te of the 
On} Din type at Southampton two hours after i e oe any news- 
q col Speech. After this, the only limit was the an gre could 
dee oe Proprietors who were willing. © sae extent they 
er ni “ceive telegrams” to fill their columns to 
kis} 4 
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pleased. The Admiralty, convinced of the advantages of | DA 
the system, adopted it in 1848 as a substitute for the old | 9 
semaphore. 

The wire commonly used for those early telegraphs, and the 
general organisation, were not exactly such as are now adopted; A} Y° 
we may describe the present arrangements in the following but 
brief outline. The wire is usually about one-sixth of an inh | 7" 


diameter, covered with a thin coating of zinc, or, as it is called, cat 

‘galvanised,’ to prevent oxidation. Besides this, it is found that son 

the deposit from damp and dust and other causes affords a ver mal 
i £ 


efficient protection. Four miles of such wire weigh a ton. The J: 
posts to which it is attached are fixed at from fifty to sixty yards 
apart—thirty or thirty-two to the mile. To insure perfect insul- 3 
ation, the wires are not permitted to touch the posts, otherwise 
the current would be diverted downwards through the wood. 
particularly in wet weather. Insulators of various forms, rings. He 
collars, and double cones, are made of ebonite, porcelain, glass 
white earthenware, or brown stoneware. Besides the supporting: | 
posts, there are others called ‘winding-posts,’ four to the mile, y 
to which the wires are connected in alternate half-mile lengths, X T 
and stretched by means of a screwing apparatus. It is on these | la 
posts that the insulators are placed ; a sufficient number being 
attached to each side, the wire is passed through the eye and 
drawn tight; while, to maintain the communication ynintel 

. rupted, a loop of wire is affixed to the main lengths at a shot 
distance on either side of the post, round the front of which i 
passes in a ‘slight curve. To protect the insulators 45 much 7 
possible from wet, they are sheltered by a sloping wooden 10" 


F 5 ` YA o the 
The pointed wire seen rising a few inches above the tops of a 
a i with its low 


posts on some lines is a lightning-conducto WA 
estremity buried in the earth: 2 precaution not unnecessi) 
thunder-storms produce singular effects on the lines of telegr 
One wire will suffice for the transmission of corresponde 
between any two places; the making use of a greater ne 
six, eight, or ten, as may be seen on some railways eer i? 


for the sake of economy or convenience. It is foun 
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practice to keep one or two wires distinct for the main termini 
or points of correspondence—say from London to Liverpool— 
than to make them serve at the same time all the intermediate 
stations. It is an arrangement which helps to simplify the 
working duties of the office, and to facilitate them also ; for with 
but one or two wires there would be constantly-recurring delays 
and confusion, since while any two places were intercommuni- 
cating, all the others would have to wait. One of the wires is 
sometimes employed exclusively for the alarums—that is, to 
ring the bell at any station with which it may be desired to 
‘speak.’ Wherever connection: is made with an intermediate 
office, the main wire is temporarily cut off or shut out from this 
distant terminus. 

The wires, when in their place, are connected with galvanic 
batteries and telegraphic instruments at the respective stations, 
Here it becomes necessary "to consider the construction and 
action of a battery. The latter may be familiarly described 
asa wooden trough, from 2 to 3 feet long, and about 6 inches 
wide, divided crosswise into twenty-four compartments or cells 
—more or fewer according to circumstances—by partitions 
of slate. Two plates of metal, copper and zinc alternately, 
are placed in each cell, in such an order that all the plates of 
one kind face towards one end of the trough, and all of the ae 
kind to the other end. A small strip or ribbon of SIK N 
cach pair at the centre of their upper edges, pee sate ce 
So many curved handles, by which they can be iig ae cell is 

soon, then, as the remaining Vac se gee pes ; the acid 
filled with an acidulated fluid, the action eter contained in 
ae S acuan the zinc BY aa thrown off from the 
€ solution ‘is decomposed, ang Dae mbination of oxygens 
Surface of the copper plates ; while by a co cid which 
oxide of zinc is formed, and 


this dissolving in the a 
5 commonly sulphuric—sulphat 


e of zinc is produ YA: Be 
op 
i d passes to the c 
Ve current i rated at the zinc, an ; 
Ww uid in all the sen 


es of cells, and 
contact is maintained between 
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the wires which depart from either end, whatever be their 
length. 
The cells of telegraph batteries, instead of a fluid, are filled ~ 
with pure sand, a material chemically inert, moistened by 
pouring in the dilute sulphuric acid—an arrangement which 
admits of the apparatus being removed from place to place 
without risk of spilling the contents, while it diminishes waste 
of the plates without diminishing their power. The zinc is 
most liable to dissolution, and would be rapidly exhausted were 
it not for the protective influence of an amalgamating process, 
now frequently adopted. A well-prepared battery, with occa- 
sional renewals of the acid, will maintain an effective working 
condition during twelve or fifteen months. 

The wires of the battery meet those of the telegraph in what 
is called the electro-magnetic machine, which externally resembles 
a cabinet clock, having a square dial-plate inscribed with the 

letters of the alphabet and certain arbitrary characters, and two 
hands placed side by side near its centre, These hands are | 


‘vibrations to the right and left, their starts and pauses, the) 


whole correspondence is conveyed. For each needle visible 4. 


on the face of the instrument there is a corresponding om 
inside, the two being so placed that the north pole of the one 
and the south pole of the other are in the same position, 8° E 
to neutralise their magnetism, or rather the action of magnetis 
upon them. They are thus kept in a perpendicular PORTA 
and obedient to the slightest impulse from the battery. Th 
inner needle is suspended within a coil or multiplier, ` 
intensifies the power of the current at this particular spot oe | 
is deflected to either side at pleasure by movement of tl sR m | 
or handles which close or open the electro-magnetic WA i 
The wires finish in two terminals, which form pate: the 
j “ mechanism, and are in connection with the magnet aa ter 

multiplier. The battery-wires are brought to two as in? 

minals, connected also with the same:apparatus; 5° recitè 

order to reach the telegraph-wires, the current must E 
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the magnet and the needles. This action takes place onl 
when work is to be done; y 


) ; at other times the circuit is left 
open. Instantancously, however, on making contact, the 
signals exhibited at one end of the line are reproduced at 
the other; such is the astonishing power of the magnet when 
rendered active. Messages of business or friendship, congratu- 
lation or anxiety, may be sent from one end of the kingdom to 
the other with the velocity of lightning. With all this speed, 
however, there is no actual motion, no absolute passage of a 
fluid. It is only that, by a law of polarity, one molecule affects 
the other next to it; and so on ad infinitum, and with almost 
inappreciable celerity, as long as the exciting cause remains. 
When a message is to be sent, the clerk whose duty it is to 
work the instrument places the written document before him; 
and after striking the ‘ringing key,’ to call the attention of his 
correspondent, takes one. of the levers which project from the 
base of the machine in each hand, and moving them from side |. 


jae | to side produces corresponding and simultaneous movements of 
their f the needles on his own and the distant dial-plate; the words are 
the X thus spelt off with great facility. Such is the quickness of appre- 
isible f. hension acquired by practice, that the clerks can write the message 
one | as fast as the needles deliver it; and it is said that some of a 
> on’ | More expert would be able to read it without error from WA 
sos | dial. To expedite transmission, the communications a oe 
etis | as brief as possible by the elision of letters and pyle P 
ition | sometimes of half a word; besides which, many oe ee 
The | signs are made use of for full stops, pagonis Ee 
which | and there is even a signal among the clerks for cere desired 
, d | one for the qwhistle of astonishment Where AI E 
lever any two parties have only to agree to employ ee in order to 
irc! | OF to reverse or transpose the a ae ae shall be able 
oe One a code of signals which none pu Ta the Admiralty 
dM’) to interpret. The messages HansmIns® Ts chiefs alone 
r tč /} Service are based on a private system, a x 
jat mw Understand the purport. + was in 1859, let us 


z nasi 
With respect to the telegraph system 
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see what Mr C. V. Walker said of it. ‘The rate at which 
newspaper dispatches are transmitted from Dover to London u 
is a good illustration of the perfect state to which the needle. ) c 
telegraph has attained, and of the apt manipulation of -the is 
officers in charge. The mail, which leaves Paris about mid- 
day, conveys to England dispatches containing the latest news, 
which are intended to appear in the whole impression of the 
morning paper. To this end’it is necessary that a copy be 
delivered to the editor in London about three o’clock in the 
morning. The dispatches are given in charge to us at Dover 
- soon after the arrival of the boat, which of course depends on 
the wind and the weather. The officer on duty at Dover, 
having first hastily glanced through the manuscript, to see that 
all is clear and legible to him, calls ‘ London,’ and commences 
the transmission. The nature of these dispatches may be daily 
seen by reference to the Zimes. The miscellaneous character 
of the intelligence therein contained, and the continual fresh 
names of persons and places, make them a fair sample for | 
illustrating the capabilities of the electric telegraph as it now is. ( 
The clerk, who is all alone, placing the paper before him ina 4 
good light, and seated at the instrument, delivers the dispatch, 
letter by letter, and word by word, to his correspondent M 
London; and although the eye is transferred: rapidly from the 
manuscript copy to the telegraph instrument, and poth hands | 
are occupied at the latter, he very rarely has cause to pause 1i 
his progress, and as rarely also does he commit an error. And 
on account of the extremely limited time in which the whole 
operation must be compressed, he is not able, like the printet 
to correct his copy. At London there are two clerks on duty 
one to read the signals as they come, and the other tO waite 
They have previously arranged their books and paper 
soon as the signal for preparation is given, the writer S 
his manifold book, and.the reader gives him distinctly Wo" ned} 
word as it arrives; meanwhile a messenger has been despa tch | lo, 
for a cab, which now waits in readiness. When the disp? r | an 
is completed, the clerk who has received it reads through Y 
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manuscript of the other, in order to see that he has not mis- 
understood him in any word 


h - The hours and minutes of 
commencing and end 


ending: are noted ; and the copy being signed, 
is sent under official seal to its destination, the manifold fac- 
simile being retained as our office-copy, to authenticate verbatim 
what we have delivered.’ 


Instances are given to illustrate the singular services rendered, 
‘On 11th December 1849, to the great astonishment of the ; 
merchants and bankers of Paris, three gentlemen appeared ọn é 
‘Change in that city, at half-past one r.m., having with them 150 a 
copies of the Zimes, printed and published in London on the § 
morning of the self-same day; and not only did the Zimes we 
contain the Paris news up to noon of the previous day, but A 
actually the closing prices of the Paris Bourse of the previous 
evening. The electric telegraph contributed in no small degree 
towards the accomplishment of this feat. At eight minutes past Er 
one A.M., the dispatch of 321 words, and the Bourse prices, = 
equal to 55 words, were delivered into our charge at Dover, 
having been conveyed thither from Calais in the ordinary mail- 
boat, In exactly thirty-two minutes—namely, at forty T 
past one—a correct copy of both these documents was E 
in by us to the Zimes Office in London. The dispatch occupied 
Us eighteen minutes, being at the rate of 175 words pe Per 
the Bourse prices, two minutes. In respect to Bere mere 
Mate is high, because the larger portion is anticipates, 


fluctuation i is new.’ , 
a s being all that is ne the prodi- 
It is useful to refer to the above account, because P 


E graphic 
gious spread of railways and the improvement of he ee T 
system enable the world, in 1866, to far Dosp oD ae 
1850. Since the last-named yet, the agn A largely. : 
a instrument of great value and Te ' elegraphy- 
Used as a substitute for the galvanic ae aan the communi- 
„The proprietors of telegraphs mee) E ise the whole cata- 
Cations intrusted to them for delivery c9 ee pleasure, joy 
gue of human wants and wishes, pa ni they have 
and sorrow, friendship and law. On som 


i 
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been asked to send a sum of money or a small parcel along the 
wire, by individuals, too, whose surprise shewed the sincerity of 
their belief that the instrument could perform what was desired, Wa 
Games of chess are played between parties in distant towns,” | a 


the moves being flashed from place to place alternately, ’ F s 
as fast as they are made. Then the security which the tele- 0 
graph lends to railway travelling is not the least of its merits: st 
accident and obstruction can at once be made. known, and the a 
remedy provided. On-one occasion a collision had occurred a 
` to an empfy train at Gravesend ; and the driver having leaped p 
from his engine, the latter started alone at full speed to London, w 


Notice was immediately given by telegraph to London and other p 
stations ; and while the line was kept clear, an engine and other 0) 
„arrangements were prepared as a buttress to receive the run- 
-away. The superintendent of the railway also started down the 
line on an engine; and on passing the runaway he reversed his 
engine, and had it transferred at the next crossing to the up-line, } 


so as to be in the rear of the fugitive. He then started in chase, , 


and on overtaking the other he ran into it at speed, and the | 
-driver of his engine took possession of the fugitive, and all 
danger was at an end. Twelve stations were passed in safety; T 
it went by Woolwich at fifteen miles an hour, and was within te 
a couple of miles of London before it was arrested. Had iis gi 
approach been unknown, the mere money-value. of the damage | 
it would have caused might have equalled the cost of the whole | w 
line of telegraph. Instances of this kind are numerous. A 5 
The promptitude with which detection has followed fraud by Š 
the agency of the telegraph, is sometimes very striking. ~ 
one particular evening, at ten o'clock, the chief cashier 0 a | y 
bank received a notice from Liverpool, by electric telegraph zA a 
stop certain notes. The next morning the descriptions ae 1 ti 
. placed upon a card and given to the proper officer, tO Ve in 
that no person exchanged them for gold. Within ten es ac 
they were presented at the counter by an apparent Oe the y th 
who pretended not to speak a word of English. A clerk in" 7 


5 ze yee renee Jare! 
office who spoke German interrogated “him, when he Gee 
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the that he had received them on the Exchange at Antwerp six 
yof } weeks before. Upon reference to the books, however. it 
ted, 4” appeared that the notes had only been issued from the tlt 
wns,” | about fourteen days, and therefore he was'at once detained on 
tely, f suspicion. A letter was written to Liverpool, and the real 
tele- owner of the notes came up to town on the next morning. He 
rits : stated that he was about to sail for America, and that whilst at 
| the a hotel he had exhibited the notes. The person in custody 
ured advised him to stow the valuables in his portmanteau, as Liver- 
aped pool was a very dangerous placè for a- man to walk about 
don. with so much money in his pocket. The owner of the 
other property had no sooner left the house than his adviser broke 
other open the portmanteau, and stole the property. 

run- 

1 the 

d his 

line,” } 

hase, | 
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d all 
fety; THE many wonderful improve 
ithin telegraphy have been intimatel pees 
d its | Ofjoint-stock companies for developing t A 
mage The: Electric mami Company was MA Ya 
vhole | With a central establishment in Lothbury. a pee and 
amply furnished with all the requisites for telegrap of the iS, 
id by | by means of wires laid in tubes under ihe Se - stations, the 
On | Was connected with all the metropolitan Eend Yard, the 
of 2 | Post-office, the head police station am Buckingham Palace, 
ph, t0 Admiralty, the new Houses of P Bus des these, communica- 
were | nd many other public buildings. Pa ne a the provinces, 
watch tions were complete with different pla Electric telegraphs, 
nutes | Mcluding the chief towns and coed «shall be open for 
i according to the parliamentary ena Cae 
| 


sons alike, with- 
` en sages Dy all pesso. AA 
the sending and receiving z Eio ee: right of use thereof 


ments in the details of electro- 
y associated with the formation 
he system. 
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for the service of Her Majesty, and for the purposes of the | hig 
company.’ A proviso is also made in favour of the Secretary of oth 


State, who may, on extraordinary occasions, take possession of q í 
all the telegraph stations, and hold them for a week, with power } C0 
to continue the occupation should the commonweal require it. FY fr 
There were established in Edinburgh, Manchester, Liverpool, by | 
Glasgow, Hull, Newcastle, and other towns, subscription news- | me 
rooms, for the accommodation of the mercantile and pro- son 
fessional interests, to which was transmitted by electric telegraph pos 
the Jatest intelligence, including domestic and foreign news; “| Bru 


shipping news; the stock, share, corn, and other markets; con 
parliamentary intelligence ; London Gazette ; state of the wind pol 
and weather from numerous places in England ; and the earliest | dia 
possible notices of all important occurrences. ele 
In 1850, a second association was incorporated, known as the} Ya; 
British Electric Telegraph Company, for the purpose of telegraphic | Wet 
communication upon a more economical scale throughout the by 
vountry, and for the purchase and use of patents. ~The com- f Pla 
pany’s central office is in Threadneedle Street. Rak 
To notice all the wrangles between those two companies, and 4 by) 
others of later introduction, is beside our purpose. Suffice it to put 


say, that the companies have settled down into the Llectric and Th 
International, the British Electric, the British and Irish Magneltc, | put 
the London District, and the United Kingdom, besides one oF of | 
two small affairs. Some of them have underground wires, CO” fou 
tained in tubes; but by far the larger number have wires on j Par 
poles along the railways. Some use the needle-telegraph, some 7 Ne 
the dial instrument. Very little has yet been done in England, Sta 
although much has.been talked and written, to pring printing ws Mt 
recording telegraphs into use for commercial purposes ; the public | bin 
are still mainly dependent on written transcripts of the messages. j As 
Since the United Kingdom Company established shilling telegrams į Sn 


Sai ; - Jo 
without reference to distance, in 1861, a hope has been WA a 
tained that this low charge will be rernunerative ; but hitherto 1t- 
has been barely successful. What kind of tariff will eventually 


be found best, there is insufficient evidence yet to shew 
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high charge for the continental telegrams enables some of the 


the ; 

of other companies better to stand their ground. 

of y The Overhouse Telegraph, belonging to the London District 
Yer Company, 1s 2 curious one. Messrs Waterlow, a commercial 


wit firm in London, were among the first to introduce the system, 


501, by stretching an overhouse wire between two of their establish- 
ws- | ments. ‘By permission of the inhabitants, they erected posts on 
ro- | some of the intervening house-roofs, and stretched the wire from 
aph post to post. The same plan has been adopted in Paris, 
ws; 4 Brussels, New York, and other cities, for local purposes. A 
ets; | company, to carry out the scheme on a large scale in the metro- 


ind f polis, was formed in 1858. They took a circle of eight miles 
iest f diameter, with Charing Cross in the centre, and divided this into 
eleven districts, each containing eight to a dozen stations. , There 

the | Was one chief station to every district, and subordinate to these 
phic f Were local stations. All the district stations were connected 
the } by the nearest practicable routes, and all local stations were 
om- |, Placed in direct communication with the chief station of each 
> Particular district. Permission was to be obtained (sometimes 


and \ by purchase) to erect telegraphic poles on the roofs of houses and 
it to $ public buildings ; with facility of access for repair, renewal, &c. 
and f| The original plan, with a few modifications, has been gradually 
yelic, | Put in force. In the summer of 1866, there were about 150 
e ot ff these stations in the metropolis, sóme of them beyond the 
con fou-mile radius, A message is sent from any station to any 
s on 4 Part of the metropolis at a charge of fourpence to sixpence, 
ome  Ncluding delivery by a messenger from the second or receiving 
and, { Station. Government messages, civil or military ; summoning 
igot | Mnesses and lawyers to the law-courts; announcements of 
ablic Irths, Marriages, and deaths ; sending for medical aid in urgent 
ages. | “ses ; giving notice to fire-brigades when and where their ` 
rams} Ki vices are needed ; ‘sending for the police,’ in cases of tumult 
nter J" the like 5 sane to friends. an arrival or departure at a 
rto it 4. "allway station ; inquiring whether a friend is “at home’ before 
ually | You go to visit him; giving and accepting invitations; mak- 


P'S or postponing appointments ; corresponding between the 
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business house and the suburban residence of a City man; aiding 
the, larger telegraph companies in collecting and distributing 
their messages ; attaching local wires for the accommodation of yis t 
particular persons or firms at particular spots—all these duties \ gi 
come within the scope of the Overhouse Telegraph Company. xhi 
The great destruction of overhouse wires, during a fierce wind- jf rath 
storm early in 1866, led to a suggestion for stretching the wires 4 spr 
on lofty posts fixed in the curb-stones of the streets, thereby {bra 
avoiding both overhouse and underground arrangements.. Many fH 
things would have to be taken into consideration, before sucha {wit 
plan could be adopted. Fra 
Although, as was stated in a former paragraph, printing or the 
recording ‘telegraphs are not in very general use in England, it f 2r 
is necessary briefly to notice their chief characteristics. Morses cha 
telegraph marks a series of dashes and dots, the lengths, fir 
positions, and distances of which are made to denote different fm 
letters and symbols; the transmitting instrument marks the fmt 
dashes and dots -on one slip of paper, the receiving instrument ; o 
on` another, and a code-book translates these symbols into 1 sci 
English. ‘This system, but with ink marks instead of embossed Jon 
dashes and dots, is more adopted on the continent than any fis: 
‘other.  Sveinheil’s system makes the symbols by yariously- sto 
distributed dots, without dashes, on chemically prepared bands fiel 
of paper. Whitchouse’s, Allans, Thomson's, and some other the 
systems, are diverse modes of employing the dot system. Some- he 
times the mechanical apparatus for making the dashes and dots jt 
is worked by a hand-lever; sometimes by pressing down keys go 
‘instead of moving levers. -Digney’s system marks the dots with 
ink, supplied in a peculiar way from a felt roller. Wheatstones | 
Universal system punches holes clean through 2 strip of papeb ya 
the arrangement of the holes denoting the kind of word or code Jb 
signal intended to be conveyed; it can send 160 letters PT 
minute. Siemens and Halske’s system produces indentation” JA 
(without ink) by means” of peculiarly shaped me 
Bonelli’s system prints the message in Roman type, or SO 
between Roman and Egyptian—all capitals, about 20. eight 
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ding faninch high. This is perhaps the most wonderful and beautiful 
g : 
iting J ofall the systems. A message, say from London to Edinburgh, 


in of >i transmitted through a wire or wires, and then prints itself in 
uties \ legible characters in the Edinburgh office on a slip of paper, 


ferent | /unleeeraph, an improvement on Bakewell’s, has the writing put 
s the Jvith ordinary ink on silver paper, and the copy received in blue 
ument | a white ground. ‘There are others besides these, of great 
; into | scientific beauty. The needle-telegraph is, however, still the 


vy. shich may be kept as a record of the transaction. Commercial 
vinde | nther than mechanical difficulties have, we believe, retarded the 
wires spread of this method. Zagers’s system makes ink marks on a 
ereby || brass disc, easily rubbed off when the telegram has been recorded. 
Many {| Mouses system is one of those which print the message in ink 
ucha frith Roman type; and Hughes's (now coming much into use in 

france) is another. Bain's system—or rather one of several by 
ng or the same inventor—makes rows of stain spots on strips of paper. 
nd, it {Bres system acts by studs pressing on a circle of printing types 
forsés charged with ink. Bakewell’s system gives an exact copy of the 
ngths, tandwriting transmitted—even a portrait or profile. Caselli’s 


5 ne trains a day pass in each direction. 
types Whee route one train would almos 

ing | The i Occasionally, were there not speci 
€ P a adopted is, to forbid a train to q 
Next station in advance is clear, on the same 


t certainly run into 
al precautions taken. 
uit one station until 
line of rails, 


possed Jone most used for railway-station work, because the apparatus 
n any JI simple, easy to learn and to work, and easy to repair. A 
jously- ory, illustrative of this facility of treatment, is told of a station 
bands flegraphic clerk, who, when drowsy, ordered his dog to watch 
other fhe instrument, W hed this supernumerary but faithful assistant 
Some ffad the click, and saw the two index-pointers move, his bark 
ddots fused his master to attend to the receipt of some message from 
n keys distant station. wer 
r "a cthaps the Metropolitan Railway illustrates the value of the 
se, |e telegraph more strikingly than any other yet constructed. 
ae Ja line five miles long, mostly underground, from Paddington 
sas insbury, there are nine stations, through a oe 
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and the distance also clear between ihe one station and the (wth 
other. This is effected by electric signals at every station, when gover! 
a train is coming or going, sending the proper message to the”? daugh 
two adjacent stations. Mr Spagnoletti’s apparatus for this \ tome 
purpose is very beautiful. uke 
Gradually, like most good and useful things, the telegraphic arang 
system has grown among us to a position of great magnitude, carrie 
In 1850, there were three thousand miles of magic wire talking at all 
in the United Kingdom. In 1852, the length of line (averaging being 
four or five wires each) was 4000 miles, supported by 80,000 ten to 
poles, and worked at 300 railway stations. By the year 1861, degree 
“the United Kingdom was credited with 11,000 miles, comprising tager] 
50,000 miles of wire, Coming down to 1865, we find: an esti- lect 
mate to the effect that there were 15,000 miles of line; that there 
these were made of 62,000 miles of wire; that there were 900 ae se 
telegraph stations ; that the companies had spent £2,500,000, | er 
of which £400,000 was for the purchase of patented inventions; ae r 
that they transmitted 2,500,000 telegrams in the previous year; y Which 
that these telegrams brought in £500,000 ; and that the work- | Poney 
ing expenses were 65 per cent. N 
Tf this were a fitting place to notice the opening of new 
industrial employments for women and girls, we might dwell at 
some length on what is now doing :at the telegraph-offices 1! 
England; but a few words must suffice. At the central office 
of the Electric and International Telegraph Company, in Tele 
graph Street, Moorgate Street, about two hundred young womel | 
under the careful supervision of a, matron, are employed all ay 
long in transmitting and receiving telegraphic messages: 
pranch-offices in London receive messages which are to be seni 
into the country; these messages åre, chiefly by an ingenio 
system of underground pneumatic tubes, quickly forwarded 
Moorgate Street; whence they are sent off as telegrams by P 
feminine Workers at the instriments. Tt is a condition a 


i 

. Ta M 

employment that the young women, who range from €g a Me 
as 1 


L 
; 
} 
ê 
i 


up to twenty-five years of age, should be unmarried ; | 
‘considered that maternal and domestic duties would 1 
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yith the strict system necessarily observed. Some have been 
governesses, some orphans of professional men, some the 
qughters of tradesmen who cannot afford to keep them at 
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he” x 
his \ home unemployed. There are comfortable rooms in which they 
uke dinner or tea, under very economical but satisfactory 
nic | amangements. Telegraphing by night as well as by day being 
de, Jamied on in this central office, clerks are necessarily employed 
ing at all hours; but this is men’s duty, the young women never 
ing being engaged at night-work. The rate of earning varies from 
ooo finto as much as thirty shillings per week, according to. thé 
361, degree of skill attained. As situations in such an office are 
sing eagerly sought for, the company exercise a careful system of 
esti- #slection; and there are always many more candidates than 
that }ltere are vacancies for them. Various degrees of intelligence 
goo fxe soon made manifest in this kind of employment; either 


ooo, |v errors of signalling or of transcribing, very absurd telegrams 
ons; JA received sometimes. The newspapers speak of one in 
rear } [ hich ‘Johnson's Poem on Plato’ was transformed into ‘John 
york- 1 mers on Plate Money ? 


roe 


new’ 
ell at = 
es in 
office § VII. LAND TELEGRAPHS IN FOREIGN 


TA COUNTRIES. . 
omen f ; - 


I day JE must next glance rapidly at the achievements of other 
The Jons in spreading the electric wires. over the face of the earth 
o sell | “Saving for separate notice what a// have been doing, at home 
enion | abroad, in carrying the wonderful messenger through seas 
jed "4 oceans. 
by 3) ance —The spread of electric telegraphs in France was for 
ion 0 a time extremely slow. ‘The government refused to aban- 
sh, the their well-developed system of semaphore telegraphs ; and 
s it A Scl a with much reluctance they were induced to avail them- 
terle p VS of the infinitely superior agency of electro-magnetism, 


t 


CC-0. Gurukul Kangri Collection; Haridwar. 


Digitized By Siddhanta Pangot Gyaan Kosha 


254 Lelegrapns. 
they stipulated that the signals should still be produced by small J 
instruments, counterparts on a diminutive scale of the apparatus f inti 


contrived by Chappe. There were, however, too many practical“ whi 
difficulties in the way; and ultimately the absurd condition was į abo 
withdrawn in favour of machinery similar to that used in this Y In 
country, the government reserving to itself the exclusive use and | alm 
control of the lines. In 1845 and two following years, the } tha 
telegraphs extending from Paris to Orleans, to Rouen, to Lille } gov 
and Calais, to the Belgian frontier, and to Versailles, were com- 18 
‘menced and brought into ‘operation. The results were such, }} of 1 
that in 1850 a commission was appointed to inquire further into} nan 


the subject. thei 
The commissioners drew up a favourable report, recommend-  } elec 
ing the formation of additional lines, and the plan of stretching į —tl 


the wires on posts in preference to placing them in tubes under- į stre 
ground ; and that the’ telegraphs should be open to the use of | Stat 
the public. Among other economical advantages to result from | atm 
the further extension, was the saving of locomotive power on,f, abo 
railways ; for, in accordance with the practice on the French A turb 
lines, whenever a train was twenty minutes late an assistant- %4 air | 
engine was despatched to its relief from one station after another Whe 
all along the route—an arrangement which not only involved Jin t 
considerable expense, but liability to accident also. The con mea 
struction. of seven telegraphic lines was recommended; $002 teco 
afterwards, five of the number were officially authorised—from fto t 
Paris to Tonnerre, Rouen to Havre, Paris to Angers, Orleans to] Ghe: 
Châteauroux, and from the same city to Nevers ; and by a vote fabor 
of the Assembly, 717,095 francs were set apart to defray the 0 ¢ 
expenses of the necessary works. To afford the fullest facilities Sse) 
to the government, wires were led from the respective stations Belg 
in Paris to the office of the Minister of the Interior. The charg? form 
was so high, that, to send a message of 300 words from Paris t0 z 
Calais (185 miles) would cost more than 35 shillings. From is thin} 
to 80 letters were transmitted per, minute. The telegrap As, iln 
complete and in progress in France in 1850 were 1500 miles 1 Said. 
length. : $ 
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nall By degrees, new inventions and improvements have been 
tus j introduced, including Hughes’s apparatus, and a form of Morse’s 
ical-~’ which marks with ink instead of embossing. The iron wires are 
was į about the same thickness as those used in England, + inch. 
this V In the one country as in the other, the wires now connect 
and || almost every important town with the general net-work. No less 
the {| than 400 tons of telegraphic wire were ordered by the French 
ille | government in one year. ; 
om- f| ` Belgium. —In Belgium, a commission was appointed at the close 
uch, || of 1849 to consider the subject of telegraphs : the individuals 
into | named—one being M. Quetelet—were eminently qualified for 

their duties. After a careful examination of the systems of 
end- || electro-telegraphic communication employed in other countries 
hing | —the burying of the wires underground; as in Prussia, and the 
der- } stretching of them on posts, as in England and the United 
e of | States—the liability to accident from premeditated mischief, 
from j atmospheric or other causes—they decided in favour of wires 
r on. bove rather than below the surface. They shewed that the dis- 
ench’4 turbances to which the apparatus is liable from electricity of the 
tant- W air is nowhere so effectually guarded against as in England, 
ther Y Where ‘conductors are attached to the posts and to the machinery 
ved Jin the offices ; and they recommended. the adoption of similar 
con: means of protection on the Belgian lines. The first lines 
soon | Tecommended and made were from Brussels to Quiévrain—and 
from fto the Prussian frontier ; from Malines to Ostend by way of 
ns to Chent—and to Antwerp—the several distances amounting to 
vote [about 300 miles. The central situation of Belgium with regard 
r the 0 other countries rendered the formation of these lines of 
lities “sential importance in continental communications ; and now 
no Belgium fully rivals England in the closeness of the network 
14g" med by the various lines which have been constructed. 
js to Europe generally —Every country in Europe, even the most 
m B | Minty Populated, is gradually feeling the benefit of this wonder- 
WAA U medium of communication. A writer, so far back as 1850, 
SA aid “Already the ramifications of electro-telegraphs extend 
m one end of Europe to the other: the lines to connect 
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Petersburg with Moscow, and with the Russian ports on the Eu] 
Black Sea and the Baltic, are in progress; other wires stretch f tam 


from the capital of the czar to Vienna and Berlin, taking Cracow, y Ind 
Warsaw, and Posen on the way. ‘Two lines, by different routes | isci 
—Olmiitz and Brunn—unite Vienna with Prague, from whence ¥ cab) 
an offset leads to Dresden; a third enables the Austrian govern- | will 
ment to send messages to Trieste—their outport on the Adriatic J citie 
—325 miles distant; a fourth communicates with the metropolis} Lah 
of Bavaria; and since the 1oth January (1850), the Gazette | Mac 
@ Augsburg has published the course of exchange in Munich } Cray 
twenty minutes after it has been declared in‘ Vienna. Calais teleg 
may send news to the city of the Magyar on the Danube; and į that 
ere long intelligence will be flashed without interruption from f not 

St Petersburg to the Pyrenees. Tuscany has rgo miles of } expe 
telegraph under the direction of Signor Matteucci; and a single A 
wire, traversing the level surface of the Netherlands, unites | itself 
Rotterdam with Amsterdam. Communities are learning that | como 
the electric telegraph is an essential of good government; that / land 

police without it is inefficient; that by it the better interests ) Rive 
of humanity are promoted. ‘There is talk also of «introducing ‘3 New 


the thought-flasher into that land of wonders—Egypt ; to stretch Adela 
a wire from Cairo to Suez for the service of the Overland mail fare ce 
Who shall say that before the present generation passes awaji forld 
Downing Street may not be placed in telegraphic vapor? with A 
Calcutta?’ Since that year, the progress has been so rapid tec tr 
that it was estimated in 1861 Europe contained 100,000 miles Jipplie 
of telegraphic wire; and in 1865, Downing Street really WA Jiorke 
‘ placed in telegraphic rapport with Calcutta.’ : Jerito, 

A Telegraph Conference was held in 1865, at which sixteen The li 
foreign governments were represented, to agree upon 4 SY stem Mgard 
for working all the continental telegraphs upon one harmonio “amp 
plan. But some curious difficulties arose out of the unwilling ft be 
ness of some of the governments to admit telegrams in cipher 0” | “Nilisa 


a Oe ae and ‘i 
other unfamiliar language—in dread of political intrigues a, y icat 
plottings. a A 7 the 

Asia.—In Asia, land-wires extend through Asia Minor to j curr 


CC-0. Gurukul Kangri Collection, Haridwar. 


v2 


ee 
i 3 ; 


igiti 4B Siddhanta eGangotri Gyaan Kosha’ 
ERF elegraphs in Foreign Countries, ay 


ihe Euphrates ; through the Principal towns of Persia and Mesopo- 
tch umia to the head of the Persian Gulf; through the whole of 
OW, Sy India, from north to south and cast to west. And now Russia 
ites iscarrying wires right across Siberia, to join a short submarine 
nce Y cable immersed’ in Behring’s Strait 3 whereby Asia and America 
mn- j will be joined by telegraph. As to India, nearly all the chief 
atic jj cities are united by the magic wire—Kurrachee, Moultan, 
olis | Lahore, Delhi, Agra, Lucknow, Allahabad, Benares, Calcutta, 
elle} Madras, Bombay, &c. One commercial house alone, Messrs 
ich} Crawford's, was stated, in 1865, to be paying £3000 a year for 
lais J telegrams to and from India. It is now adinitted, “however, 
and that some of those land-wires are very badly managed, and do 
fom Jot vender the amount of service which might reasonably be 
of f expected from them. 
gle Australia—The southern hemisphere has not failed to shew 
ites itself alive to the advantages of this wonderful aid to the 
that communication of thought. All the governments on the main- 
that 4 Ind of Australia (excepting, perhaps, the sleepy colony of Swan 
ests 9 River or Western Australia), as well as those of ‘Tasmania and 
cing Y New Zealand, now possess lines of telegraph. Melbourne, 
etch Adelaide, Sydney, Brisbane, and many towns of secondary rank, 
rail, Pare connected by wires; and the total length in that part of the 
vay, froid now reaches several thousand miles. 
vith America Tt is in the United States of America that the 
pid tlectric telegraph has been most extensively developed and 
iles Ppplieg. . Growing coincidently with the system: so successfully 
was “orked in our own country, an almost limitless breadth of 
*titory has necessitated a proportionate extension of the wires. pa 
eae lines in many instances are carried across the country, = 
yer [8rdless of travelled thoroughfares; over tracts of sand and 
o E K amp; through the wild primeval forest, where man has not 
pe £ t begun his contest with nature—where even the rudiments of 
ia ri „ation ar € yet to be learned. Away it stretches, the metallic 


A cator of intellectual supremacy, traversing regions haunted z 

the! A e rattlesnake and the alligator—solitudes that re-echo with = 

E | trna howlings , of the wolf and bear. Economy and 
i Q 
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rapidity of construction were prime desiderata; and to insure } 
the proper working of the telegraph in its direct course across t 


the country, the settlers who lived near the line were at first Y 1 
permitted to make use of it on condition that they kept it in 
repair. “By this means communications were maintained from 
north to south, east and west, through all the length and breadth 
of the mighty Union, and with a frequency and social purpose 
exceeding that of any other nation. From the frontiers of 
Canada at Burlington, and from Halifax in Nova Scotia, a line 
passes to Boston, and thence in a southerly direction till it 
_reaches the Gulf of Mexico at New Orleans—a distance of 2600 
miles. It connects all the great cities of the Atlantic coast— 
New Y ork, Philadelphia, Baltimore, Washington, Richmond in 
Virginia, Raleigh and Columbia in South Carolina, Augusta in 
Georgia, and Mobile in Alabama. In one stretch Maine and 
Vermont, where winter with deepest snows and arctic tempera- 
ture usurps six months of the year, are united with the lands of 
the tropics, where the magnolia blooms and palm-trees grow in 
perpetual summer. From New Orleans another nerve of wire 
threads the valleys of the Mississippi, Missouri, and Ohio; ; 


~S à m coat ~ 
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subordinate lines bring the great lakes—the inland seas—into T o 
direct communication with the ocean-ports on the eastern shore; f st 
and other wires cross the Rocky Mountains to California and wW 
Oregon. In some instances, the rivers are spanned by WT fi Ic 
stretched on tall poles, or laid in tubes of gutta percha along the Wa 
bottom of the wider channels or estuaries. Nothing stops the Jy 
restless, enterprising spirit of the people ; and their project of 
uniting the Atlantic with the Pacific, New York with S® f 4, 
Francisco, has been fully realised. er ti 
The scale of charges in the United States is much lowa A sc 
than in this’ country: the electric telegraph is conseguen J in 
more available to the greater part of the population engage the Wi 
commercial affairs. The transmitting apparatus used or Eè; th 
different lines is that severally invented or contrived by YA A of 
House, and Bain. On the meeting of the legislature n ag A 


in 1847, the governors message, 25,000 letters, wie 
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ure New York, 150 miles distant, and printed at the same time in 
OSS two hours anda half. The president’s message, on the war with 
irst Yo Mexico, was transmitted from Washington to Baltimore, 40 
t in miles, and permanently recorded at the rate of ninety-nine letters 
om È a minute. During the popular disturbances at Philadelphia in 
dth 1844, ‘sealed dispatches were sent by express from the mayor 
ose of Philadelphia to the president of the United States. On the 
of A arrival of the express at Baltimore, the purport of ‘the dispatches 
line transpired ; and while the express train was'in preparation, the 
I cit intelligence was sent on to Washington by telegraph, accom- 
600 panied by an order from the president of the, railroad company 
st— to prevent the burden-train from leavingiuntil the express should 
d in amive. The order was given and complied with. The express 
fa in had a clear track, and the president and cabinet (being in 
and council) had notice both of the fact that important dispatches 
pera- were on the way to them, and of the nature of those dispatches ; 
Is of so that when the express arrived, the answer was in readiness 
win y for the messenger.’ Again : ‘ When the 4ibernia steamer arrived 
wire À at Boston in January 1847, with news of the scarcity in Great 
na È Britain, Ireland, and other parts of Europe, and with heavy 
-into < 


orders for agricultural produce, the farmers in the interior of the 
state of New York, informed of the facts by magnetic telegraph, 
were thronging the streets of Albany with innumerable team- 


hore; 
and 


e loads of grain, almost as quickly after the arrival of the steamer 

Ean at Boston as the news of that atrival could ordinarily have 
he 2 

a teached them.” 

c 


Apart from business and politics, the Americans have made 
the electric telegraph subservient to other uses : medical practi- 
tioners in distant towns Have been consulted, and their pre- 
Sctiptions transmitted along the wire; and a gallant gentleman 
u Boston married a lady in New York by telegraph—a process 
Which might supersede the necessity for elopement, provided 
the law held the ceremony valid. Music, or at least the rhythm 
g music, has been conveyed by the same wonderful agency. 

Observer of the fact in New York says: ‘We were in the 
anover Street office when there was a pause in business 


San 


| 


Jowel 
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operations. Mr W. Porter of the office at Boston asked what 
tune we would have. We replied “Yankee Doodle,” and to 
our surprise he immediately complied with our request. The 
instrument commenced drumming the notes of the tune as 
perfectly and distinctly as a skilful drummer could have made 
them at the head of a regiment ; and many will be astohished to 
hear that “ Yankee Doodle” can travel by lightning.. We then 
asked for “ Hail, Columbia!” when the notes of that national 
air were distinctly beat off. We then asked fot “Auld lang- 
syne,” which was given, and “Old Dan Tucker,” when Mr 
Porter also sent that tune, and, if possible, in a more perfect 
manner than the others. So perfectly and distinctly were the 
sounds of the tunes transmitted, that good instrumental per- 
formers could have had no difficulty in keeping time with the 
instruments at this end of the wires.’ : 

The telegraph is used in America by all classes, except the 
very poorest—the same as the mail. A man leaves his family 
for a week or a month; he telegraphs them of his health and 
whereabouts from time to time. If returning home, on reaching 
Albany or Philadelphia, he sends word the hour that he will 
arrive. In the towns about New York the most ordinary 
messages are sent in this way: a joke, an invitation to a party, an 
inquiry about health, &c. ‘In our business,’ said a New York 
merchant, ‘we use it continually. The other day two different 
men from Montreal wanted credit, and had no references ; AG 
said, “ Very well; look out the goods, and we will see about it. 
Meanwhile we asked our friends in Montreal: ‘Are Pump and 
Proser good for one hundred dollars each?” ‘The answer was 
immediately returned, and we acted accordingly ; probably much 
to our customers’ surprise. The charge was a dollar for each 
message, distance about soo miles, but much further by tele- 
graph, as it has to go a round to avoid the water.’ 

A considerable portion of American telegraph was put UP 

slightly at first, and was often destroyed by storms. Now 1 


made with heavier wire, on posts from eight to twelve inches \ 
diameter. The lines cross the Hudson suspended from the to? | 
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of a very high pole on each side, placed on the top of the hills. 
The wire goes over at one stretch ; the distance about a mile, 
but still hanging high enough in the centre to allow the tallest 
ships to pass under it. 

It was estimated that in 1850 there were 11,000 miles of tele- 
graph at work in the United States. In 1853, the length was 
set down as 20,000 miles in the United States, and 3000 in 
British America. A large measure of amalgamation has been 
going on between the several American telegraph companies. 
After a period of intense competition and small profits, two of 
the New York companies combined; this proving successful, 
four others joined them, and formed together the Western Union 
Company ; then four other companies made with them a work- 
ing agreement, which has tumed out well for them and for the 
public. In 1861, it was calculated that 50,000 miles were at 
work in the States; and by 1866 the length had increased 
enormously. A great feat was performed on one particular day 
in 1865, when a telegram was sent direct from New York to 
San Francisco, a distance of 4000 miles. To the credit of the 
Americans, they were the first to introduce the wonderful system 
of newspaper telegrams. Several newspapers clubbed together, 
and contracted with telegraphic agents for the supply of news 
from every part of the Union, the news being available to all the 
papers alike. At the present time, much more is done in this 
Way in America than in England, owing to less clashing of 
interests and to lower charges. . à 

Thus it is that, nearly all over the world, the lightning 
Messenger is telling his tale. Even in 1862, it was supposed that 
200,000 miles of line were at work, in all countries and all 
climes ; and it is certain, that a stupendous addition was made to 
the length between that year and 1866. 
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§ VIII. OCEAN-CABLE TELEGRAPHS. 


AT length we come to that which is, perhaps, the most wonderful 
of all these wonderful manifestations of electric agency—the 
submarine telegraph, a line of thought beneath the ocean. 

The discovery of the fact that the moisture contained in the 
earth will convey the return current, and thereby complete the 
electric circuit, was virtually the beginning of submarine tele- 
graphy.. Even so far back as the beginning of the present 
century, Aldini succeeded in sending a current from bank to bank 
of Calais harbour, through the sea, after it had» passed in the 
opposite direction through a wire elevated on the ,masts of 
boats. He also sent a current along the shore, the sea com- 
pleting the circuit. The use of better-planned apparatus, how- 
ever, was necessary to the due development of the principle. 

‘In 1842, Lieutenant Wright and Mr Bain sent electric impulses 
through the water of the Serpentine. Mr Wheatstone laid down 
an electric wire from King’s College to the Shot Tower nearly 
opposite, and found that the water of the Thames sufficed to 
complete the circuit. A Jersey newspaper, in 1844, was bola 
enough to suggest the laying down of a telegraphic wire, covere 
by some insulating substance, in the sea, from Southampton to 
the Channel Islands; the idea was regarded as extravagant at 


that time, but subsequent experience has shewn that it was 


petfectly legitimate. In 1845, an American newspaper, bolder 
still, predicted that the Atlantic would one day be spanned by 


an electric wire, to interchange thoughts between American’ 
and Englishmen. Then came the actual submarine line ™ 


f Portsmouth harbour, laid down in 1847; and so entire 1y 


successful was this, that projects began to'be formed: for similar 
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wires or cables from Dover to Calais, from Holyhead to Dublin, 
and from Marseilles to Algiers. In America, after ascertaining 
that gutta. percha seems to be a better insulator for the wire" 
than india-rubber, submarine or sub-river telegraphs were 
successfully Jaid in the Hudson river, from New York to Jersey 
City. ; 

Dover and Calais, the white-cliff representatives of England 
and France on the opposite sides of the Channel, manifested 


iil the importance of the electro-telegraphic system in 1850. On 
YA the 28th of August in that year, after certain preliminary expeti- 
ments had been tried, the Golia% steamer started from Dover 
he with a huge reel on her deck, containing 25 miles of wire coated 
he with gutta percha, which was slowly unwound and submerged 
is as she left the land. A horse-box was set up on the beach, to 
nt serve as a temporary office for the instruments and operators ; 
nie from which the wire was led through a leaden pipe to some 
he distance beyond low-water mark, as a measure. of protection in 
of a part the most exposed. A line of buoys marked the track of 
ik the steamer; she travelled about four miles an hour, and the 
w- \ Wire was gradually sunk at the same rate by means of heavy 
le. weights attached at regular intervals. A powerful set of batteries 
ses had been provided: as one of the objects was, if possible, to 
wn work Brett’s printing telegraph; and when the steamer had 
rly made good a portion of her. voyage, the communication was 
to established, and words were printed at the instrument on board 
old the vessel—imperfectly, it is true; but the fact once verified, 
red the perfecting became matter of detail. The needle-instrument 
to Played freely, and in the evening its signals shewed that the 
at Voyage had terminated successfully. A message flashed from 
was Under the sea by the opposite party announced, “We are all sae 
der | At Cape Grisnez, with the inquiry added, “How are yous 
by Thus the international communication was complete ; but it gs 
ans Soon interrupted by the breaking of the wire, which was too ze ; 
my to withstand the action of the water and friction on 2 i y 
rely bottom, A Submarine Telegraph Company, which had under- 
lat taken this work, nothing daunted, at once set about preparations 
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to re-establish the connection, on a scale calculated to obviate r 
the risk of accident. The wires, four in number, were enclosed ; 
jn a cable several inches in circumference, and from twenty to 7 fi 
twenty-five miles in length. Each wire was separately enveloped 
in gutta percha; a similar coating encircled all four; then came 
a binding of yarn dipped in melted tar and tallow; and then a 
tight spiral sheathing of ten galvanised iron wires. This formid- 
able cable, weighing no less than 180 tons, was submerged in 
the autumn of 1851, from the South Foreland to Sangatte, near 
Calais, the one end being placed in connection with the Eng- 
lish land-lines, and the other with those of France. At first 
this submarine telegraph was used only for the transmission of 
Stock Exchange intelligence; but on.the 21st November, the ; 
Times reported Paris political news $6 promptly as to shew that 
a great power.was at once developed. The effect was marvel- 
lous. Before the year 1852 was far advanced, London was 
placed in direct telegraphic communication (at a definite 
tariff of charge per telegram), with nearly all the chief cities of 
continental Europe, through the medium of this one Dover and 
Calais cable. Ireland was linked to England in the same year 
by a marine cable submerged from Holyhead to Howth. ' Holy- 
head surprised itself by fring off a cannon at Howth! The feat 
| was managed thus. When the Britannia, bearing the cable, 
arrived at Howth safely, the end of the cable was put in con- 
nection with a loaded cannon on board; an electric message 
was sent through the cable, 65 miles long, giving the word ‘fire ;’ 
Holyhead did fire, by sending a pulsation through the cable, and ; 
the cannon went off. 

Cable after cable was submerged in various seas, as soon as 
the success of the method had been so completely shewn» Sub- 
marine telegraph companies began to spring up in consider- 
able number, while one or two greater companies undertook 
the laying of many cables each. Portpatrick, in Scotland, to 
Donaghadee, in Ireland; the Mull of Cantyre, to Fairhead; 
the Suffolk coast to the Holland coast; Genoa to Corsica ; 
Corsica to Sardinia; Sardinia to Sicily; Sicily to Africa—all were 


| 
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routes for which plans had been laid before the end of the year 
1852. During 1853 and 1854, these and several other lines were 
finished ; and then in 1855 came those unprecedented Crimean 
cables which told us how our poor fellows were getting on 
outside Sebastopol. This was very remarkable work, certainly. 

A thin cable, a mere cord of gutta percha, with one copper wire 

in the middle, was submerged in the Black Sea, from Varna in 

Turkey to Balaklava in the Crimea, a distance of 350 miles, - 
with a subsidiary line of a few miles from Balaklava round to 

Eupatoria. The slender cord lasted. in working-order only a 

year or so; yet it rendered an incalculable amount of service, 

by conveying messages direct from the War-office in Pall Mall 

to the camp outside Sebastopol. This, of course, involved the 

completion of the land-wircs through European Turkey. 

By the year 1857, the Ionian Islands and Africa were 
connected by submerged cables with Sardinia, and so with 
France and Western Europe. Then, in 1858, the commerce 
of Europe was aided by the laying down of two cables from 
England to Holland and to Hanover; and electricians had the 
excitement connected with the laying of the first Atlantic cable 
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did England unite herself electrically with Denmark, with the , 


from the distant East to Egypt. To complete the chain from 
India to” Europe, numerous cables were submerged in various 
dd; } directions in the Mediterranean in 1859, 1860, and 1861—now 
from Greece to Syra, now from Syra to Candia, now from 
ere Candia to Alexandria, now from Malta to Alexandria. The - 


ar 
if Ì —an achievement to be fully described presently. And then 
eat 
le, Isle of Man, and with Boulogne, in 1859; and Sweden with 
ane Gothland, Greece. with the Greek islands, Italy with Turkey, 
ge Jersey with France, and Spain with Africa, In this year, t00, | 
e5. was begun that costly but unfortunate Red Sea and India cable, 
nd 3800 miles long, extending from Suez down to Aden, and so 
across the ocean to Kurrachee, at the mouth of the Indus. 
as Scarcely had the year 1860 seen the finish of this cable, when 
ub- breakages and disasters began, so numerous and so frequently 
ler- Tepeated, that the cable brought very few. telegrams, indeed, 


r 
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last of these, 1500 miles long, has been the most successful or 
of all the great ocean cables yet constructed ; to the year ar 
1866, it-has continued to be the chief means of informing our j we 
newspapers and politicians of the arrival at Suez of the mail- į frc 
steamers from .India, China, and Australia. A clever scientific mi 
achievement was carried out with the France and Algiers cable Pc 
in 1860; when thirteen miles out at sea, 1250 fathoms of cable to 
were fished up from the ocean-bed, a fault cut out, and the ca 
cable relaid. ; 

"To enumerate all the telegraphic cables submerged in 1862 of 
and the four following years would be to give the history of co 
six thousand miles of line, some successful, some disastrous. wi 
Spain, Italy, France, Turkey, Greece, England, Holland, Den- no 
mark, Sweden—all took part in linking the continent and the scl 
various islands of Europe by cables sunk in the German Ocean, At 
the Irish Sea, the English Channel, the Baltic, the Black Sea, of 
thé Adriatic, and the Mediterranean. A grander work than | of 


any of these, perhaps, was the Persian Gulf and India cable, 
finished and set to work in 1865. Land-wires extend from the 
European system through Asiatic Turkey, Mesopotamia, and 
Persia, to the head of the Persian Gulf at Bassora; 4 cable 
then extends down ‘the gulf to the Indian Ocean, and so on 
to Kurrachee. It is understood that the submerged portion 
of this line works better than the land portion, which is sadly 
neglected during its passage among the semi-barbarous tribes 
inhabiting the banks of the Tigris and Euphrates. Still, it does 
work, and telegrams are now interchanged between London 
and India. A $ 

The day has not yet arrived for linking Australia with Asia 
by cable, yet it is one of the achievements fairly to be looked 
forward to in the future. From North Australia to some of the 
islands in the Indian seas, and from thence to Singapore; elect 
cables will probably be, submerged hefote many years have 
passed. At present, the mail-steaniers from Australia touch at 
Point de Galle in Ceylon, and transmit telegrams to Englane 
from thence, if the India and Persian Gulf lines are in working: 
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order; if not, the telegram cannot be sent until the steamer 
arrives at Suez, seeing that the Red Sea cable is no longer in 
; working-order. As one example of the usefulness of the cable 
from Kurrachee to the Persian Gulf, it may be mentioned that a 
mail-steamer, leaving Melbourne on September 25, 1866, reached 
Point de Galle on October 22, and flashed a telegram at once 
to London, thus giving us news from Australia in less than_a 
calendar month. 

In the South Atlantic, nothing has yet been ‘done in the way 
of submarine telegraphy; but Spain, in 186s, conceded to a 
company the privilege of submerging cables to connect Cuba 
with North, South, and -Central America. The Pacific, from 
north to south, is without any such aids to commerce. The 
scheme, however, mentioned in a former section, of connecting 
America with Asia by telegraph, will comprise the submersion 
of a cable across Behring’s Strait, and another across the Sea 
of Okhotsk. 

Reuters Telegrams, a mystery to most people, are connected 
with many submarine as well as many land lines. Some years 
1 380 Mr Reuter organised a plan for collecting telegraphic 
information from various parts of the continent, arranging it 
in a London office, and, then supplying it to newspapers and 
commercial firms on certain stipulated terms. It is an adaptation 
ofa plan which: has long been acted on in America, and is found 
'o be valuable both to the newspaper proprietors and to the 
Commercial public. _Mr Reuter has not hitherto been the owner 
of telegraphs, land or sea ; he makes contracts with the owners, 
and, in fact, buys telegrams from them., “Reuters Telegraph 

Ompany,’ however, established in 1865, took over all Mr 
| Reuters business, and, at the same time, undertook the owner- 
| Ship and submersion of a new cable from Hanover to England 
considered to be one of the finest ever yet constructed. 
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-$ IX. THE ATLANTIC TELEGRAPH: EARLY 
ATTEMPTS. - 


of. episodes in the history of electro-telegraphy, as to require a 
fuller mode of treatment than was necessary in the last section. 
Never in the history of the application of science to the arts 
have more wonderful results been obtained, or more singular 
difficulties surmounted, than in the Atlantic oceanic cable 
laying between 1857 and 1866. | : 

There were several submarine cables at work before the 
magnificent idea arose of submerging one beneath the whole 
breadth of the Atlantic. When it became known that electric 
telegraphic communication could be made across the Irish Sea } 
to the west coast of Ireland; when it became known that 
similar communication could be made from the United States 
to Newfoundland—then did it become plain that, so far as an 
ocean cable is concerned, 1700 miles from Ireland’ to New- 
foundland would suffice, instead of 3000 miles from Liverpool 
to New York: land-wires and short cables supplying the rest 
As to the possibility of insulating a wire in a long submarine 
cable, Professor Morse expressed a strong opinion in the afir- 
mative, so far back as the year 1843; but it was not until about 
the time of our frst: Great Exhibition that the Atlantic project 
began seriously to occupy men’s thoughts. In 185 a plan was 
formed for connecting Newfoundland, Prince Edward Island, 
and New Brunswick with the United States by wires and cables; 
in association with a projected line of steamers from Newfoune 


land to Ireland. The legislature of that colony gave encourage ¢ 


ment to the project; and Mr Gisborne proceeded with the work 


in 1852—53. But financial troubles overtook the company a 
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the works were suspended. In 1854 Mr Gisborne and Mr 
Cyrus Field discussed together, not only the means for finishing 
the British-American wires and cables, but a mighty scheme for 
spanning the Ocean itself. There has been a little discussion 


on_both sides of the Atlantic concerning the precise person ; 
to whom honour is due as the originator of the scheme; but in ‘ 


truth There was no ove such person, any more than there was oxe 
inventor of the steam-boat ; many ingenious minds combined in 
various ways to work out a grand result. 

Lieutenant Maury and Professor Morse were taken into 
council by Mr Gisborne and Mr Field; and various naval 
officers were consulted touching the soundings, , ocean-bed, 

, winds, tides, and currents of the Atlantic. Lieutenant Maury 
inferred, from a mass of observations that had been obtained, 
that there is a kind of plateau or elevated plain at the bottom of 
the Atlantic, between Ireland and Newfoundland, highly favour- 
able as a resting-place for a telegraphic cable: the surface being 
composed of a layer of shelly fragments as fine as sand. He at 5 
once gave it the name of the Zé/egraphic Plateau, and declared it 
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at | to be the only practicable line of route for a sub-Atlantic cable. 
es Mr Field organised, among the monied men of New York, a 
an ‘New York, Newfoundland, and London Telegraph Company H 
Y and great powers, almost amounting to a monopoly, were 
ol granted to this company by the legislatures of the several British- 
st. American colonies affected. The property and rights of the 
ne old company were bought up, and the works recommenced. In 
jir- 1855 Mr Field came to England, and consulted Mr Brunel, Mr 
yut (afterwards Sir Charles) Bright, Mr Brett, Mr Whitehouse, and 
ect other experienced persons, respecting the great cable and all 
aS | that pertained to it. : 

d, The year 1856 came, and found Mr Field and his company 
Sj | Still engaged in laying down cables to connect Newfoundland, 
ad || Prince Edward Island, and Nova Scotia. A grand experiment 


ge- ý Was made for him one night by the English and Irish Magnetic 
elegraph Company ; they sent messages through 2000 miles of 
| Underground wire, and shewed that the force was quite adequate- E 
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to that amazing amount of work. In order to bring greater 
monetary power to bear on the project, English capitalists were 
invited to join; and-at length was born, towards the close of 
the year (1856), the Atlantic Telegraph Company. There were 
superb notions among the promoters ; nothing less than: £1000 
to be received; the capital sum to be £350,000, in 350 shares 
of £1000 each. So favourably was the scheme’ viewed, that 
‘money was abundantly forthcoming. As it would not be wise 
to make the cable bear any near proportion in length to the 
distance from Ireland to Newfoundland: in other words, as it 
was necessary to provide abundantly for ‘slack,’ or twistings 
and deviations—it was resolved to construct 2500 miles, 
although the distance is barely 1700. The embedding of the 
wires in the insulating gutta percha was intrusted to the Gutta- 
Percha Company ; the finishing of the cable was undertaken by 
Messrs Newall and Messrs Glass and Elliott, in equal propor 
tions. The tost was to be about £90 per mile, and the cable 
was to be ready by the, ensuing midsummer. ; ' 

A busy year indeed was 1857 ; for the capital was to be paid 
up and spent, the legislative privileges obtained, the cable 
manufactured, and the submersion completed. An act of 
parliament was passed; and the British government signed an 
agreement to pay £414,000 a year (4 per cent. on the capital) 
for government messages, to be lessened to 410,000 4 year 
when the net profits of the company reached 6 per cent. ge 
pay this subsidy for 25 years; and to assist with Admiralty ships 
in making soundings and laying the cable. The United Se 
government, after some opposition in Congress, granted ee) 
similar terms to the company. Thus the encourgements afforded 
were really very great, and seemed to augur enormous profits © 
the company. : 

Let us see of what the cable consisted, and haw it was ae 
Fifty or sixty kinds were tried; and jt was not until a al he 
number of experiments’ had been gone through that the 7 4 
form and dimensions were determined. A cable 10° We 

- would require too much ship-room to convey it; toO heavy, 


YA 
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would be in danger of severance by its own weight during sus- 
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T 
za pension before touching the ocean-bed; too light, it would be at 
of y the mercy of the waves and currents, liable to be -carried about 


\ in zigzag curves wholly beyond the power of the engineer to 
control or measure; too weak, it would not bear the requisite À 
weight and strain; too rigid, it would not wind readily round 
the drums employed in the submersion, nor would it conform 
itself easily to the irregularities of the ocean-bed. All these 
matters had to be considered, and a balance of advantages 
secured. The cable, as eventually decided on, consisted ‘of 
seven fine copper wires, twisted together into a neat cord, six 
round one; this formed the conductor, about -izth-inch thick, 
and weighing 107 pounds per mile. Outside: this were three 
layers of gutta percha, bringing the diameter to about 3th inch, 
and forming with the conductor the core. This core was covered 
with hempen twine, saturated with pitch, tar, bees-wax, and 
boiled linseed oil; and outside it was the sheath of 18 strands, 
each consisting of 7 iron wires coiled tightly around each other, 


/ 

uid ay Os rather six around one. Thus the cable was really a very 
vy 
é 


ole complex structure. Although only finch diameter (less than 
of the size of a farthing), it contained 7 copper wires and 126 iron 
an wires. ‘The weight was just about one ton per mile. z 
al) The manufacture of the cable called forth all the skill and 
car resources of the eminent firms engaged upon it To make the 
i) copper conductor, one wire was dragged downwards through a 
ips hole in a circular table, while the other six wires, each uncoiling 
tes from a revolving drum, were twisted spirally round it by the 
tly rapid rotation of the table itself. To coat the copper conductor 
Jed with an insulating substance, gutta percha was rasped, macerated, 
to churned, washed, boiled, sifted, squeezed, and kneaded to 2 
great degree of fineness and smoothness; it was forced by 
de. hydraulic pressure through a-die, which also had the copper 
ast conductor running through it; and the two came Be pee 
nal the copper in the midst of a cord of gutta percha. A second 
Iky | and a third drawing through dies thickened the layer of insu- 


lating substance. The core was made in pieces. two miles, long 5 ` 
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and fifty of these, after testing and examination, were wound 
round several drums, and conveyed from the Gutta-percha Works 
to the Wire-cable Works. Here, by revolving drums and twisting 
machines, the core was coated with a layer of hempen yarn ; 
while the two-mile pieces were joined end to end as fast as 
this process advanced. Revolving bobbins and drums twisted 
seven iron wires into a strand, and then twisted eighteen of these 
strands round the core; the core rose up through the centre of 
a whirling table, and the strands coiled themselves around it. 
The seven small wires. to form each of the eighteen strands were 
deemed better than one wire of equal total size, for safety in 
case of partial breakage; and the samereasoning led to the 
employment of seven small copper wires -instead of one 
thicker wire for the conductor. As there were 133 wires in the 
cable, all told, and as most of them were twisted in a spiral 
during the progress of manufacture, it resulted that there were 
more than 330,000 miles of wire in all—enough to reach from 
the Earth to the Moon, with a good surplus for ‘slack.’ The 
finished cable was drawn through a mixture of melted pitch 
and tar, and coiled in large masses until shipped. 

Thus ‘was the manufacture carried on to completion ; and 
the engineers who were to undertake the submersion then set 
their brains to work. ; 

There was no ship in the word at that time (the Great 
astern being unfinished) that could carry out the whole 250° 

smiles of cable; and therefore the English government lent the 
Agamemnon, and the American government the Niagara, 10 
divide the work. The one ship received its half of the cable at 
Greenwich, the other at Birkenhéad. The Agamemnon had 
space enough in the hold for her share of the cable, 1250 miles, 
in one single coil; but the Magara was driven to the adoption 
of three coils, placed at different parts of the ship. 

Valentia, in county Kerry, the most westerly port in Europe 


was selected as the point of departure. It was agreed that the é 


two ships should sail side by side, and the Magara first pay 


out her half of the cable, to be followed by the Agamemno” 4 


* = 
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similarly submerging the second half: a junction or splice being 
made in mid-ocean, half-way between Valentia and Newfound- 
land. x 

A busy day was the yth of August 1857. Six steamers were 
assembled in the usually-quiet harbour of Valentia—the Aga- 
memnon and the Niagara carrying the two halves of the cable; 


Ca Crd 


d h 
5 the Leopard, Susquehanna, Willing Mind, and Advice ready to 
i afford assistance. The shore-end of the cable was landed, and 


received with some ceremony by the Lord Lieutenant of Ireland 

in a temporary telegraph-house on the beach. Off the ships 
went, the Magara submerging her half of the cable. The 
apparatus for effecting this was strong and yet nicely adjusted. : 
Uncoiling from the hold of the ship, the cable passed round a 
central block or core, wound round and among a series of 
grooved sheaves, passed over another sheave overhanging the 5 
stern of the ship, and so plunged into the sea. The paying-out, ‘ 
or departing of the cable from the ship was at a speed depend- 
ing on the ship’s speed, which was kept low and steady. Electric 
‘currents were repeatedly sent through the whole length of 
“cable, to test whether the insulation was complete; and 
signalmen were on the watch to see that all went well and 
Steadily. Five miles of auxiliary iron cable rope (not electric) 
Were provided on board, to be used in case the electric cable: 
Were suddenly endangered by a storm or any other calamity ; 
the true cable would in such case be cut, after being attached 
to the auxiliary wire rope, and allowed to swing at leisure until 
the storm were over. H 
The chapter of misfortunes soon commenced. When only 
four miles of the shore-end of the cable had been paid out, an 
entanglement of some of the machinery led to a breakage, and `- 
the Niagara had to lie-to while a splice was made. On the 8th, 

at noon, the ships had proceeded so far as to pay out ‘Giang 
ga cable; 85 miles by midnight ; 136.miles by noon on the ee j 
189 by midnight ; 255 by noon on the roth. By noon soe 
Trth, however, the. engineer, finding that they had expende 


335. nautical miles, or 380 statute miles of cable in 2 Shaishi5 
R 
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line distance of only 280 miles, began to fear that the slack 
or zigzag was too great ; he altered the paying-out machinery ; 
this was done unskilfully, and snap went the cable in 2000 
fathoms water. It was the second accident, but it proved to be 
‘conclusive ; for the scientific men on board, even if they had 
succeeded in fishing up the end of the cable from a profound 
depth of 23 miles, began to feel that the quantity of cable in 
store was not sufficient. They resolved to abandon the enter- 
prise for the present, and return to Ireland. Deep was the 
mortification. On the eve of departure, the late Earl of Carlisle, 
as Lord Lieutenant of Ireland, had expatiated on the fervent 
hope of establishing ‘a new material link between the old 
world and the new. Moral links there have been, links of race, 
links of commerce, links of friendship, links of literature, links 
of glory; but this, our new link, instead of superseding and 
‘supplanting the old ones,.is to give them a life and intensity 
they never had before. The link which is now to connect us, 
like the insect in a couplet of our poet, 
“While exquisitely fine, 


Feels at each thread, and moves along the line Au 


And his lordship spoke as if even wars would be impossible 
when a thread of instantaneous thought was stretched between 
the old world and thé new. ‘What excuse would there be for 
misunderstanding ? What justification would there be for wat, 
when the disarming message, when the full explanation, when 
the genial and healing counsel may be wafted even across the 
mighty Atlantic, quicker than the sunbeam’s path and the 
lightning flash?’ Alas! nations do not always wait for justifica- 
tion for war’ before they plunge into it—as recent events have 
too well shewn. ` 
Mr Field at dnce started off in one of the attendant steamers 
“to London, while the other ships returned, not to Ireland, but 
to Plymouth. The unused portion of the unfortunate cable, 
| some 2170 miles long, together with 53 miles of thick shore-)"? 
were removed from the ships, and deposited m tanks in t 


` 
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Government Steam-yard at Keyham, near Devonport; and so 

l ended the voyage. Judging from subsequent experience, there 

' seems no reason to doubt that the supply of cable would have 
been sufficient, provided the two ships had maintained anything ` 
like a steady and uniform course; but probably those on board 
saw sufficient reason to doubt the maintenance of this steadi- 
_ness, and deemed it wise to submit to temporary discomfiture 
rather than.risk the whole cable. | 


$ X. TEMPORARY SUCCESS IN 1858. 
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WHAT was next to be done? Were the promoters to sit down 
quietly under the loss of three or four hundred thousand pounds 
i sterling. They speedily decided to be up and doing. Mr 
Charles Bright, their electrical engineer, in a report to the 
4 directors, said: ‘I do not perceive in our present position any 
q reason for .discouragement; but I have, on the contrary, a 

greater confidence than ever in the undertaking. It has been 

proved beyond a doubt that no obstacle exists to prevent our 


r ultimate success; and I see clearly how every difficulty which 
$ has presented itself in this voyage can be effectually dealt with 
n in the next. The cable has been laid at the expected rate in 
e the great depths; its electrical working through the entire 
e length has been most satisfactorily accomplished; while the 
1- Portion laid actually improved in efficiency in being submerged, 
e from the low temperature of the water, and the close compression 

`of the texture of the. gutta percha ; the structure of the cable 
S has answered every expectation that I had formed of 1t; and if 


t it were now necessary to construct another line, I should not 
y  tecommend any alteration from the present cable.” The direc- 
d, $ tors took heart. They raised additional capital ; they ordered 
e \ . ftom Messrs Glass and Elliott 900 miles more cable ; they 
adopted an improvement in the paying-out apparatus, constructed 
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under the care of some of our best engineers; they availed 
themselves of Mr Appold’s self-regulating break, to check 
the rate at which the machinery revolved ; and they obtained 
from the British and United States governments promises of 
assistance in ships in the summer of 1858. > 

And so the summer came. The cable at Devonport (it was 
afterwards known) suffered in electric capability during the 
ths in which it was stowed away; but this unfortunate 


many mon 
The Agamemnon and Niagara, 


fact was not known at the time. 
with the old and new portions of cable on board, steamed out 


of Plymouth, and proceeded to their place of rendezvous. This» 
was not Valentia; for a new plan had been formed. It was now 
decided that, instead of beginning at one end and proceeding 
steadily to the other, the two ships should steam out together to 
mid-ocean, where the two cables would be spliced ; then the 
Agamemnon would steam slowly eastward to Valentia, and the 
Niagara westward to Newfoundland, paying out the cable as 
they went. 

It was a bright and brilliant day when the ships set forth on 
the roth of June; but untoward weather set in within a few 
hours, and the steamers were lashed by a terrible storm for 
seven consecutive days. It was not until the 2 sth, more than a 
fortnight after the starting, that the ships succeeded in reaching 
the appointed locality, in lat 52° 2’ N., long. 33° 18° W; 
with the enormous weight on board, they had rolled fear- 
fully, and lives as well as cable were more than once in great 
danger. One end of the cable from one. ship was spliced 

_ to an end of the other from the second ship—an operation 0 
no small diffculty in‘a stormy ocean. This splicing is effected 
by laying bare the copper wire for a given length at each end, 
filing it to a given angle or slope, soldering together two such 
filed ends, binding and bracing them with fine wire, applyins 
layer after layer of gutta percha, alternating these with the bitu- 
minous mixture known as Chatterton’s compound, and agai 
twisting the outer iron wires round the ai = aye avi 


Squadron,’ as the sailors called it, then separated ; the Agamemnor 
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steaming towards Valentia, the Wéagara towards Newfoundland.. 

On the 26th they began the submerging, but had not proceeded’ 

+ far when the cable broke. Another splice, and another start on 
\ the 28th ; when lo! after 111 miles had been paid out by the + 

Niagara, and 118 miles by the companion-ship, a double snap. s% 

took place on the 29th; and there lay 144 miles of cable at the cA 

bottom of the ocean, wholly severed from the other portions, 

and the operations rendered worse than useless. 

What was to be done? To return to England or Ireland and: 
consult the directors. The Agamemnon steamed off to Cork, 
which she reached on the rath of July. As soon as official | 
communications could be held, it was at once resolved—as there $ 
was still cable enough and summer weather enough—to try ` 
again. 

Then commenced the third Atlantic telegraph expedition— 
that is, the second of the year 1858. Off they started again, 
and on the 29th of July the two great ships spliced their two 

f . portions of cable in mid-ocean. This time, the splice was 
& dropped in lat. 52° 10’, long. 32° 29’ All proceeded now so 
3 surprisingly well, that the officials could hardly credit their 
senses. Day after day the operations went steadily on, paying 
out eastward by one ship, westward by the other—265 miles’on 
the goth, 540 by the evening of the 31st, 884 by the 1st of 
August, 1256 miles by the 2d, about 1550 by the 3d, 1854 by 
the 4th, and 2022 by the sth. How it happened that they 
could lay so much as nearly 400 miles in one day was because 
each ship did half that quantity—one eastward and the other 
westward. So well had the work been timed, that the ships 
arrived at the’two islands on the same day, the one at Valentia 
and the other at Newfoundland. 

The first lightning message, the first electric telegram, w 
flashed across the Atlantic on the 6th of August 1858. The 
Agamemnon and the Niagara spoke to each other, telling what 

é they had done in landing the two shore-ends of the cable ; and 
A then Valentia sent word to London, and Newfoundland to the 
United States and Canada England was delighted, but 
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America was almost wild with joy. Mr Cyrus Field, in Trinity 
Bay, Newfoundland, sent messages to the New York Associated 
Press and to President Buchanan; the telegraph company in 
London sent to congratulate the telegraph company at New- 
foundland; and the Lord Mayor of London interchanged 
compliments with the Mayor of New York. But the most 
majestic messages were between Queen Victoria and the 
President of the United States, on 16th August. The one 
message was to the following effect : 


© To the President of the United States, Washington. 


‘The Queen desires to congratulate the President on the 
successful completion of this great international work, in which 
the' Queen has taken the deepest interest. 

‘The Queen is convinced that the President will join with 
her in fervently hoping that the electric cable which now con- 
nects Great Britain with the United States will prove an 
additional link between the nations whose friendship is founded 
upon their common interest and reciprocal esteem. 

‘The Queen has much pleasure in communicating with the 
President, and renewing to him her wishes for the prosperity of 
the United States.’ 

In sixty-seven minutes this message was transmitted from 
London to Washington through the ocean cable and land wires ; 
and in about the same time the President's message Was 
transmitted : 


“To Her Majesty Victoria, Queen of Great Britain. 

‘The President cordially reciprocates the congratulations of 
Her Majesty the Queen on the success of the great international 
enterprise accomplished by the science, skill, and indomitable 
energy of the two countries. It is a triumph more glorious, 
because far more useful to mankind, than was ever won by 
conqueror on the field of battle. 

‘May the Atlantic telegraph, under the blessing of Heaven, 
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prove to be a bond of perpetual peace and friendship between 
the kindred nations, and an instrument destined by Divine 
i Providence to diffuse religion, civilisation, liberty, and law 
throughout the world. In this view will not all nations of 
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Christendom spontaneously unite in the declaration that it shall ~~ 
be for ever neutral, and that its communications shall be held : 
sacred in passing to their places of destination, even in the 
midst of hostilities ?’ 


Whether the Atlantic telegraph would have kept the two — 
nations in perpetual friendliness, and whether it would be | 
regarded as neutral in war by all civilised nations, the cable of $ 
1858 was not destined to shew. It speedily failed. The ~ 
transmitted impulses became gradually weak, as if its strength 
were overpowered by too much electric energy. At last, on the 
Ist of September, it ceased to speak, after having conveyed 1474 
words in 129 messages from England to America, and 2884 

/ words in 271 messages from America to England. 

4 . ‘Down went the company’s shares in the market, and deep 
was the mortification of everybody concerned. Scientific men 
inquired into the matter by every test they could apply. There 
was the cable lying quietly along the bottom of the ocean; but 
it refused to convey messages, refused to give passage to the 
swift-moving current of electricity. The decision arrived at 
was, that the cable had been manufactured too hastily ; that 
it must have been defective while on shipboard ; that the strain 
upon it was too great and too unequal while being paid out; 
and that it had been injured by so many coilings and uncoilings 
| in two successive years. Half a million of money was gone, 
irretrievably gone, unless: the cable could be picked up and 
repaired ; and the directors were not sanguine enough to go 
Much to the disappointed shareholders on this point. Neverthe- 
less, there were men who remembered that the very last waza 
Which the cable flashed from Europe to America was “Forward 


—a word of good omen. 
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§ XI. PREPARING FOR ANOTHER ATTEMPT: 
1859—1864. 


LirrLe is there to tell concerning Atlantic telegraphy during 
1859 and the five following years. When engineers have no, 
definite plans, dixectors no capital, and the public little or no 
hope, joint-stock enterprises have not a brilliant time of it, A 
few words in reference to each year’s proceedings will suffice for 
the present purpose. 

The year 1859 presented little beyond discussion and contro- 
versy as to the cause of the electric failure of the cable: it was 
still believed to be unbroken. Advocates came forward with 
a scheme for a new Atlantic route, intended to afford several 
land resting-points between England and America, and thus 
not trust to one submarine cable of so great length. Of this 
scheme we shall speak in another section. Meanwhile, the 
original Atlantic Company reopened negotiations with the 
government, with a view to obtain such an increased subsidy: 


as would induce capitalists to come to the rescue. A provi 


sional arrangement was made, to the effect that the government 
would guarantee 8 per cent. on a zew capital of £600,000 for 
twenty-five years, and pay 420,000 a yeat for government 
telegrams. Of course, this was conditional on the raising O 
the money, the manufacture and submersion of the cable, and 
the success of all the working details. 

In 1860, as in the preceding year, money and science were 
the two matters which occupied the attention of the company: 
As to money, they could get little. Even the tempting $ pet 
„cent. subsidy failed to restore confidence to the public, so deep 
‘had been the general disappointment. ‘The directors appointe 

a committee of very able men to examine and report upo? 
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. the circumstances that bore in a scientific or practical way on 


submarine telegraphy. Mr Fairbairn, Professor Wheatstone, 
Mr Bidder, Messrs Edwin and Latimer Clark, Mr Varley, and 


Captain Galton were men who could not easily be excelled in 


their several departments; and the directors could hardly do 
better, it would seem, than consult such savans. In the same 
year the directors sent out Captain Kell and Mr Varley to 
Newfoundland, to endeavour to recover some portion of the 
cable. They only succeeded in fishing up five miles of it, 
and found that the sea-bed was much rougher and more uneven 
than had been supposed. The recovered portion was still, 
however, electrically good, and no adequate reason appeared 
why the cable generally had failed. 

The year 1862 found the scientific committee very busy with 
their investigations and experiments. The results were published 
from time to time, and were taken into consideration by the 
directors. An attempt was made to fish up another portion of 
the unlucky cable at the Valentia end; but only a little was 
effected, not sufficient to defray the cost. ‘ 

In 1863, the prospects began to brighten a little. The 
directors announced that Messrs Glass and Elliott would make 
and submerge, for £700,000, a new cable of the kind proposed 
by the scientific committee, with a certain conditional ratio of 
payment, according as the attempt should succeed or fail. Mr 
Cyrus Field went to New York to interest American capitalists 
in the matter, holding out what seemed to some persons at that 
time hopes that the. new cable would realise 40 per cent. per 
annum dividend on the capital required to construct 1t. In 
London, another scientific committee confirmed the decision 
of the former, and decided on the kind of cable which was 
eventually adopted. s - pre 

Those who are fond of tracing coincidences may find singular 
materials for so doing in the chequered fortunes or misfortunes 
of two noble enterprises in 1859 and the five following years— 
the Great Eastern steam-ship and the Atlantic cable. Both were 
unequalled of their.kind ; both had cost a vast deal more money 
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than had at first been intended ; both had suffered a series of in 
mishaps; and both were held up commercially by new capital sh 
provided from time to time between 1859 and 1864. Singular, y- A: 
too, that their fortunes now brought them intimately together, ir \ th 
a way presently to be told. . co 
The year 1864 was a busy one. Capitalists, encouraged by St 
the confidence of all those who had been practically concerned a 
with the former cable, came forward with the money, and took th 
the shares. The Gutta Percha Company, who had made the = 
* core, and Messrs Glass and Elliott, who had made the sheath, “Co 
now joined their fortunes, and became the “Telegraph Con- co 
struction and Maintenance Company.’ They took the contract w 
for making and submerging the new cable, to be paid partly in co 
shares and partly in cash, and the price to vary according as T 
the enterprise succeeded or failed. As a means of avoiding the Wa 
evils that had arisen from placing two halves of the cable in th 
different ships, they resolved to charter the only ship in the G: 
world that could contain the entire cable without destroying y it 
her sailing capabilities—the Great Eastern. ~ In order that the 4 th 
responsibility of the whole affair should be clearly defined, the = Sh 
ship was chartered by, and her owners made immediately M 
responsible to, those who were to make and submerge the mi 
cable—not those who were eventually to pay for it: to 
Let us see in what particular this new cable differed from ste 
the old one. Instead of being 6-10ths of an inch thick, it was by 
tr-zoths; instead of being sheathed with 18 iron wires twisted lay 
into a coil, it was. sheathed with ro; instead of each of these pr 
being a strand of seven smaller wires, each was one thick wire; = we 


instead of a breaking strain of 3} tons, the whole cable would 
bear 73 tons; instead of weighing about x ton per mile in 
air, it weighed 1% tons; instead. of weighing 13-4 cwts. per 
mile in water, it weighed 14 cwts.; instead of being able to 
bear 4-85 times its own weight in water, it would bear 12 times; 
i- and instead of having 260 lbs. of gutta percha per mile outside 
the copper conductor, it had 400 lbs. The seven copper wires 
which collectively formed the conductor, were each about zo 
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inch thick, and together weighed 300 lbs. per mile. The 
sheath wires had the thickness known in the trade as “Non igH 
As to the processes of making, they, differed very little from 
those already described. The centre copper wire of the 
conductor, after being coated with gutta percha melted in hot 
Stockholm tar, had the six other wires coiled around it into 
a compact mass. The conductor, thus made, was coated with 
the mixture just named—constituting ‘Chatterton’s compound’ 
—then with pure gutta percha; then with another layer of 


' compound; then another of gutta percha; and so on, until four 


coatings of the one alternated with four of the other. ‘Fhe core 
was passed through a die in the application of each gutta-percha 
coating, to make it a smooth, firm, uniform, solid cylinder. 
This finished core or cord, weighing about 700 lbs. per mile, 
was tested in all sorts of ways during the manufacture, and was 
then conveyed in convenient lengths to the works at East 
Greenwich, where the ten stout iron wires were coiled around 
it. A layer of jute yarn, tanned in catechu, was placed between 
the core and the sheath; and each of the ten wires of the 
sheath was, before being used, covered with a layer of tarred 
Manilla yarn. In this way there were gradually made 2300 
miles of cable, weighing 12 tons per mile, making about 4100 
tons—a truly mighty weight for any one ship to take out to a 


storm-tossed ocean! To prevent the cable from being injured - 


by friction on the shallow beaches at Valentia and Newfound- 
land, 27 miles of ‘shore-end’ were made, the thickest ever 
produced, being no Jess than 24 inches in diameter, and. 
Weighing 20 tons per mile. ; ; 

In naraing eee quantities, relating to the thicknesses of the 
cable, we may remark that the word ‘cable’ greatly deceives 
Many persons as to the real dimensions of the rope produced. 
A cable is a ponderous production for holding anchors, a rope 
Sometimes as much as 8 inches in diameter, or 25 inches in 
Circumference. True, such cables are not now often made, 
Seeing that the larger kinds are manufactured of iron chain 
instead of twisted hemp ; nevertheless, a hempen cable js still 
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the largest kind of hempen rope. No telegraphic cable ever “su 
yet made approaches anything near the thickness of a ship's fe 
cable. The shore-ends, just spoken of as so ponderous, arenot -* th 


was barely equal in diameter to a florin; the cable laid from 
Malta to Alexandria was less than the size of a halfpenny ; the 
Atlantic cable of 1858 did not exceed the diameter of a 
farthing; while the Crimean cable of 1855, which stretched 


thicker than a lady’s wrist; the main cable preparing for 1865 b m 
across the Black Sea from Varna to Balaklava, and which 


rendered ‘such inestimable service in conveying messages to V 

and from our army engaged in the Russian War, was a mere tr 

cord, more like a wax-taper than anything else. It matters to 

not much in effect, yet it would give general readers a much fil 

more correct idea if a better name than telegraphic ‘cable’ b; 

had been originally adopted. th 

m 

t © 

; : y w 

$ XIÍ. THE CABLE FAILURE OF 1865. io r 

w 

THE time for another grand attempt was near at hand. All the T 

companies worked with heart and hope during the winter of P 
1864—65, bringing up their several plans and organisations to 

the requisite degree of completeness. They had every motive W 

for doing their best. The many hundreds of thousands sterling ` tl 

already sunk would never be recovered unless another attempt w 

were made; the manufacturers were deeply interested ; the st 


scientific men felt their pride a little touched; and the com- 
mercial world wished that 1865 might give them what 1858 
had given—telegrams from the other side of the Atlantic. 

There was much still to be done before these hopes could be 
practically realised. The Great Eastern had to be considerably 
altered in her interior arrangements to accommodate the 
. immense coils of cable. Three circular tanks were fitted into 

her, mostly of halfinch and five-eighths iron, backed and 
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‘> at 1834 miles (even in differe 
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“ supported by massive timbers. The fore-hold tank was 514 


feet diameter by 202 deep, and would hold 693 miles of cable; 
the after-hold tank, 58 feet diameter by 20} deep, for 898 
miles; and the midship tank about the same size. The united 
capacity was 2490 miles,* or 190 miles more than would really 
have to be conveyed. The government lent the /7zs and the 
Amethyst; and these two ships were employed, month after 
month, in carrying portions of finished cable from East Green- 
wich to the, Medway, where the Great Eastern was moored. 
Very carefully made and managed machinery was employed to 
transfer the cable from the water-filled tanks at East Greenwich 
to the Jris and Amethyst, and from those vessels to the water- 
filled tanks in the Great Eastern. The cable itself was made 
by January 1865, but it occupied from that time to June to get 
the whole of it spliced and properly coiled in the tanks of the 
mighty ship. 

Who shall measure the sanguine hopes of joint-stock directors, 
or say when those hopes become extravagant? The company 
wanted more money; and in raising it by eight per cent. 
preference shares, they expressed a belief that those shares 
would be at four hundred per cent. premium by the end of July! 
The money was forthcoming, but not the fulfilment of the 


prediction. ee : f 

Great was the joy when, on the 24th of May, the Prince of 
Wales sent a message of health-drinking or success-wishing 
through nearly the whole length of cable in the great ship ; high 
was the admiration when, on the 24th of June, the Great Eastern 


steamed out of the Medway to the Nore, with 4600 tons of main 


telegraphic achievements, there is sad 
to a want of attention to the difference 


between a s/aéute mile and 2 nautical mile—the one being 1760 yards and the 
] descriptions often leave it in doubt which 


other 2025 yards. Even the official c 
T ‘nd in li i distance from 
sta i d in like manner in reference to the f 
sane Soe ire t 1640 miles and sometimes 
nt pages of the same book)—a difference nearly 
tatute mile and a nautical mile. 


* In most of the accounts of these 
confusion in the stated lengths, owing 


analogous to that between a s 
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and shore cable on board, 2000 tons of iron tank, and 7000 
tons ‘of coal; and warm were the parting greetings which were 
exchanged on the 15th of July, when the grand ship weighed 
anchor and started on her voyage. On the 17th, she came up 


“ with the Caroline steamer, freighted with the massive shore-cable ; 


and the two steamed on to Ireland. The Great Eastern 
anchored in Bantry Bay until all was ready for her at V; alentia, 
from the roth till the 22d. 

A little nook called Foilhummerum Bay was selected as the 
scene of operations, It is a cove in Valentia Harbour, about a 
mile long, and tapering in width from half a mile to a mere 
creek, having a sandy bottom, and bounded inland by high cliffs. 


On the cliff had been built a temporary wooden telegraph-house, ` 


full of apparatus of various kinds for testing the cable in connec- 
tion with the land-wires. Along the beach, and up the face of 
the cliff, was dug a trench or trough, in which the thick shore-end 
of the cable was to be laid. What the peasantry in the neigh- 
bourhood thought of the scene, not even they themselves could 
say; they seem to have had a sort of vague idea that the cable 
was to carry them over to America, whither so many of their 
countrymen had emigrated. E 


Hitherto we have derived our information from various 


scientific sources ; but now we must rely on Dr-W. H. Russell, 


who, invited by the seyeral companies, witnessed the whole 
of the subsequent operations. His vivid description is con- 
tainéd in a splendidly illustrated volume published by Messrs 
Day and Son, the coloured plates of which were engraved from 
drawings by Mr Dudley. We will present the results day by 
day, in a more condensed form. 7 
July 21.—With the Hawk, Caroline, Alexandria, and Advice, 
at Foilhummerum, and the Great Eastern, Terrible, and Sphin® 
in Bantry Bay, a subsidiary ‘earth cable’ was carried down the 
face of the cliff, and in the trough along the beach to the sea. - 
July 22.—The Caroline being anchored a little way out, the 
great or shore cable was hauled out from her, and carried over 


twenty-five boats to the shore, and so up the cliff to the telegraph- | 
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house. The Knight of Kerry, in the midst of a numerous 
assemblage at the house, welcomed the receipt of the extreme 
end of the cable, and expressed a belief that ‘there never had 


_ been an undertaking in which, not to speak disparagingly of the 


commercial spirit and the great resources and strength of the 
land, that valuable spirit had been mixed up with so much that 
is of ‘a higher nature, combining all the most noble senti- 
ments of our minds, and the feelings intended for the most 
beneficial purposes, which “are calculated to cement one 
universe, I may say, with another.’ And then Sir Robert Peel, 
the Irish secretary, added: ‘We are about to lay down, at the 
very bottom of the mighty Atlantic, which beats against your 
shore with everlasting pulsations, this silyer-toned zone, to join 
the United Kingdom to America. Along that silver-toned zone, 
I trust, may pass words which will tend to promote the com- 
merce and the interest of the two countries ; and I am sure we 
will offer up our prayers for the success of an undertaking, to the 


` accomplishment of which persevering industry and all the 


mechanical skill of the age have been brought to bear. Nothing 
has been wanting in human skill; and therefore, for the future, 
as now, let us trust that the hand of Divine Providence will be 
upon it; and that, as the great vessel is about to steam across 
the Atlantic, no mishaps or misfortunes may occur to imperil or 
obstruct the success of the work which has now: been so happily 
commenced.: And then, at two o'clock, off went the Caroline, 


slowly and carefully paying out the bulky shore-end cable, - 


finishing her work at a distance of 26 miles out, in 75 ions 
water. ; ; ae 

July 23.—The Great Eastern, Terrible, and Sphinx had come 
Tound from Bantry Bay; and then was executed the Cae i 
of splicing the shore-cable with the main cable—this being WA 
on board” the Caroline. Everything being in readiness, t : 
Splice was dropped into the sea ; and the Great oor ah. à 
on her grand enterprise, exchanging hearty cheers wi zA 
other vessels. The personnel of the ship. had been carefully 
attended to. The Atlantic Telegraph Company were repre- 


x 
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sented by Mr Cyrus Field, Mr Varley, and Professor W. ua 


Thomson; the Telegraph Construction and Maintenance Com- © 


pany, by M. de Sauty, Mr Canning, Mr Clifford, and Mr 


Willoughby Smith ; and the Great Ship Company, by Mr, ¥ 


Gooch, Captain Anderson, and Lieutenant Moriarty—each of 


these gentlemen having duties exactly defined, so as to obviate, ` 


the possibility of conflicting responsibilities. Mr Glass remained 
at Foilhummerum, to superintend the operations at the telegraph- 
house. A plan had been agreed upon to exchange electric 
signals every hour between the ship and the shore, and to keep 
up an incessant system of electric testing night and day, in 
order to detect any the smallest interruption in the continuity of ` 
the current. ~ A large number of persons were on board ; but.in 
order that the proceedings might not be interrupted by idlers 
and mere sight-seers, every person had some particular office to 
fill or duty to perform—Dr Russell that of historiographer or 
literary recorder. 

July 24.—Troubles began very soon. At three in the 
morning, the delicate apparatus pointed to something wrong in 
the cable, when 84 miles. out; guns were fired to signal the 
Terrible and Sphinx to stay their course ; and the fires were 
lighted of two small steam-engines to work the pick-up apparatus. 
Where the fault lay, no one could tell; but the experienced 


” eléctricians on board had their theories about it. Nothing 


Could be done until the poor cable-was hauled in again, yard 
after yard, until the faulty spot was discovered. Tt was delicate 
work. ‘The cable was cut, and the end secured to a strong iron- 
wire rope ; the ship was turned with her head to the east; the 
rope was transferred from the paying-out apparatus at the stern 
to the pick-up apparatus at the bows; and the ship steamed 
* slowly back towards the Green Isle. Meanwhile, as the cable 
was not guite dumb, a message was sent to Mr Glass at Foil- 
hummerum, requesting him to send out the Hawk; to which 
message he responded. Lat. 52° 2’, long. 12° ify 
July 25.—There had not been” much rest for 
during the night; for they had to haul in mile after mile, 


thé officials 
at the 
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rate of a mile an hour, and did not know what tale the cable 
might have to tell them. ‘The big ship picked up the cable as 
delicately as ‘an elephant taking up a straw in-its proboscis.’ 
When ten miles had been hauled in, the injured part was 
discovered; the offender consisted of a piece of wire of the same 
kind as that used in the sheath, two inches long, bent in the 
middle, and forced through the gutta percha to the copper 
conductor. How it got there, no one could tell. Another 
silencing of the cable occurred on the same day; but the 
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wonderful cord recovered its speech without another in-hauling. 


The splice was made, the mighty ship was turned with her head 
to the west," the pick-up machinery was abandoned, the paying- 
out machinery was resumed, the Hawk returned to Ireland 
with letters after a brief companionship, the Zerrible signalled 
her congratulations that all was well, and the Great Lastern 
again steamed on slowly towards Newfoundland, paying out as 
she went. Lat. at noon, 51° 58’, long. 12° 11; 66 miles straight 
distance, 74 miles paid out (which always greatly exceeded the 
distance actually run by the ship, and still more the straight-line 
distance as measured on a chart). b 
July 26.—Steadily the mighty ship went on, caring little for 
the waves of the Atlantic ; while the Zérrib/e and Sphinx rolled 
and pitched considerably, in their assigned duty of taking 
soundings. The ships ad missed aver a grand submarine 
mountain slope, the depth _ ef Increasing from 200 to 1700 
fathoms within a very few miles. g At the greatest of these 
depths, it was supposed that the cable did not touch the ground 
at less distance than twe miles from the ship ; it may therefore 
be supposed that much care was required LO; prevent the say 
ping asunder, seeing that the so-called ‘ cable was after all very 
little more than an inch in thickness. The Sphinx puffed and 
Great Eastern, but the latter went 
Lat. at noon 52° 19’, long. 15° 


ly that, to use the w 
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accomplished. Some were planning out journeys through the + 
United States ; others speculated on the probability of sport in 
Newfoundland: the date of our arrival was already determined hy 
“upon. The sound of the piano, a tribute to our own contet 
ment, rose from the saloon ; ; and now and then the notes of a a 
violin became entwined in the melodious labyrinth through 
which the amateur professors wandered with uncertain fingers. 
The artists sketched vigorously. Men stretched their leg. 

-Iustily along the decks, or penetrated with easy curiosity for the 
first time’ into the recesses’ of the leviathan that bore them.’ 
Lat. at noon 52° 34’, long. 19° 1’; 320 miles distance, 358 
miles paid out. Fs 

July 28.—So smooth and successful that there was almost a 
monotony in the comfort. The black hull of the Terrible was 
near at hand on the port beam; but the Sp%izx quite distanced, 
and out of sight. Lat. at noon 52° 45’, long. 23° 16’; 476 miles 
distance, 532 miles paid out. 

July.29.—Troubles enough were now at hand to prevent the 
monotony of success. The electricians found what they call 
“dead earth ’—that is, an utter stoppage of electric current 
through the cable. The ship was stopped, the tests were 
applied, and the fault was found to be not far from the ship. 
The old saddening routine had to be resumed—paying out | 
stopped, ship reversed, and hauling in commenced. Slowly the 
cable reappeared on board, until, shortly before midnight, the 
ery portion came up, to be examined at leisure. Lat. at noon 
52° 38’, long. 27° 40’; 636 miles distance, 707: miles paid out; 
2000 fathoms water. 

July 30.—Anziously did the electricians speculate on the 
misbehaving portion of cable; but they postponed examination 
till next day, wishing to make a new splice and speed on. They 
did so; electric communication with Valentia. was yestored, and 
the Great Eastern again steamed westward: Lat. at noon 
5 í, long. 28° 17’; 650 miles distance, 745 miles paid, out- fa 

uly 31.—A jury of inquiry was held on the offending pit 0 
cable, which had been cut out from the rest for examinations $- 
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when lo! a bit of iron wire was found driven so forcibly through 


the cable as to impress every one with the opinion that it had 
been driven in by design, not accident. Gloomy whisperings 
vent around, and ‘cable assassin’ was a designation for the first 
“time heard. The tank-men vowed “ Lynch law’ against any of 
their number (é of their number) who had done it; and the 
gentlemen on board formed themselves into a volunteer guard, 
to watch the tanks night and day. Lat. at noon 52° 9’, long. 
31° 53/3 793 miles distance, 903 miles paid out. The ship 


was now nearer to Newfoundland than to Ireland, having passed 


the half-way. 

August 1.—A day free from disaster. The ship went on 
steadily, paying out as she went. But those on board could not 
forget the incident of the mischievous bit of wire, nor certain 
hints as to predetermined mischief-makers ; and these hints were 
all the more unpleasant because their truth could neither be 
proved nor disproved. Lat. at noon 51° 53’, long. 36° 4’; 948 
miles distance, 1082 miles paid out. A 

August 2.—This day was the ‘beginning of: the end,’ the 
commencement of the great final disaster. In the midst of 
rather gloomy and rough weather, another stoppage of the 
electric current was perceived ; and this was followed by another 
seriés of those disheartening labours, undoing what had been 
already done. Another piece of wire was found sticking in the 
cable, and destroying insulation; and: this presented such an 
appearance as led many observers to believe that it was part of 
One of the sheath wires, broken and dislodged by accident. 
Hence the ‘cable-assassin’ hypothesis now alternated with a 
“cable-suicide’? hypothesis; many persons believing that ye 
mischief was due to the cable itself, and not to external villainy. 
But worse than this was at hand. While the Great astern was 
hauling in the cable mile by mile, a snap was heard, the cable 
had parted through excess of strain, and the end flew o = 
ship's side, sinking to the bottom in 2000 fathoms ee t 

WA > r; ‘and when 
Was enough to move one to tears,’ says the narrato > ae 
2 man came with the piece of the end lashed still to the chain, 
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and shewed the tortured strands, the torn wires, the lacerated 
core, it is no exaggeration to say, that a feeling of pity, as if it 
were some sentient creature which had been thus mutilated and 4 
dragged asunder by brutal force, mov ed the spectators.’ ” What Y 
a task was that which the engineers now undertook ! They had 
o grope for the end of a cable down two miles and more in the 
depths of the ocean, and fish it up how they could. A grapnel 
| or five-armed anchor was fastened to the end of a strong five- 
mile iron-wire rope, and thrown overboard. The ship then 
steamed slowly across the line in which the cable was supposed 
to be lying on the soft sea-bottom, in the hope that the arms of 
the grapnel would catch hold of the loose end. These arms 
were, in fact, ‘hooks with which the giant Despair was going 
to fish from the Great Eastern for a take worth, with all its 
belongings, more than a million sterling.’ No less than 2500 
fathoms of wire rope were needed to take the grapnel to the 
. bottom. And so this weary day ended. Lat. at noon’ 51” 257 
f long. 39°; 1064 miles distance, and r186 miles paid out. 
August 3.—Still groping and groping when the day dawned. 
At 6 in the morning a sudden drag or pull led the engincers to 
believe that the grapnel had Borah hold, of something ; and in 
the hope that this ‘something’ might be the cable itself, they 2 
began to haul up the grapnel again. If the wire rope had ‘been 
in one piece, this might perhaps have been done; but it was in 
pieces of 100 fathoms each, fastened end to end by iron shackles 
and swivels. One of these swivels broke, after several hours’: 
labour; and grapnel as well as cable went to the gohi deep; 
i carrymg 1400 fathoms of the wire rope with them. It wasa 
bitter zadi gloomy moment, and a fog did not lighten their 
difficulties ; but all hope was not yet gone. Another grapnel 


was fastened to another length of rope ready for using, and then i 
AY groping by a passage of the great ship to and fro ove? 

| thegpot where the cable was supposed to lie. 
August 4.—Fog and despondency were poor companions with C 

_. which to begin the day. At noon the ship was believed to be 


! 
46 miles eastward of the end of the cable, and in 230° fathoms 
| CC-0. Gurukul Kangri Collection, Haridwar. ` 
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- to the bottom a mile and a half of wire rope, the second grapnel, 
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water. A large buoy, painted red, surmounted by a black ball, 
and this bya red flag, was fixed to a strong timber raft, and 


' attached by a sufficient length of cable to a mushroom anchor ; 


it was thrown overboard in lat. 51° 28, long. 38° 43’, as near as 
could be guessed to the spot where the grapnel rope had 
parted. This buoy ‘No. 1’ was to serve as ‘a guide, 

August 5.—More fog,'and great difficulty in getting the ship 
in the desired direction. No astronomical observations could 
be made; and as latitude and longitude were uncertain, no one 
knew whether the ship was really passing over the unfortunate 
cable or not. It was as much as the Great Eastern and the 
Terrible could do-to get a glimpse of the little red flag of the 
buoy once now and then. 

August 6.—Sunday, and a very gloomy one—fog, mist, rain, 
drizzle ; and the mighty ship trying to get into and keep in a 
proper position for the search. But as buoysand sun were 
alike invisible, no one could tell when the proper moment would 
arrive for throwing the second grapnel overboard. It was a sore 
trial to the temper and firmness of all. 3, 

August 7,—The buoy coming again within sight, the second 
grapnel was heaved overboard about noon, and then the Great 
Eastern began her strange operations of groping. At six in the 
evening, the grapnel seemed to grasp hold of something ; and 
again the hauling up was resumed, to be continued for hours. 

August 8.—Another raising ofshopes to be followed by another 
disappointment. About a mile of wire rope was hauled up, 
when a swivel gave way, as in the former case; and there went 


and (as was reasonably supposed) the precious bee Wa 
object of so much cost and anxious care. Buoy No. 2 was 
at oncé lowered, with 2500 fathoms of wire rope, to denote the 
Spot; and then the engineer prepared for one eed 
to grope for the hapless cable at the bottom 0 oe eep 
Ocean. j - 

August 9.—Carpenters and smiths prepanng 2 third grapnel, 


3 2i f ae 
seamen managing the Great Eastern in a sea that was becoming 
3 ` 
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very rough and stormy, and officers trying to determine their 

. exact locality under adverse circumstances—so passed the day. 

“August 10.—The buoy having been found, and a position ; 

taken up, the third grapnel was cast overboard, and the Great y 
| Eastern steamed or rather, drifted along slowly, to enable the 
| grapnel to catch hold of the missing cable. 

August 11.—The final struggle—the last act of this unprece- 
dented drama. The grapnel having shewn signs of weakness, 
was’ raised and readjusted, and again lowered with all the 
remaining wire rope which the ship contained. Again the 
grapnel grasped the cable, again the grapnel rope was raised, 
again it snapped before the cable itself came to the surface. 
All was over; there was no more rope left for experimental 
trials; the cable was left to rest with its predecessor, at the 
bottom of the Atlantic; and the Great Eastern returned with 
her mournful message to Ireland, which she reached August 17. 

The’ history of engineering enterprise’ scarcely presents 2 
parallel to this’ alternation of hopes and fears—this fishing for 
something that lay two miles deep in the ocean—this thrice 
grappling, thrice partial raising, and thrice losing of the mysterious 
cable. The heroic men on board the Great Eastern scarcely 
knew what sleep was. They watched and worked night and 
day, trying to avoid accidents, seeking to discover them as 
soon as made, endeavouring to ascertain how they had arisen, 
devising modes of cure, and applying the cure as rapidly as 
possible. Itwas mental discipline of a high order, but it imposed 
2 severe tax on the senses and the bodily powers. 


4 


Be $ XIII. THE CABLE TRIUMPH OF 1866. 


In the autumn of 1865, the directors of the Atlantic Telegraph 
Company had the self-same question to answer which had con- 
fronted them in the autumn of 1858—Should they succumb tO 
their troubles, or adopt the course recommended in the school- 
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song, ‘Try again? They were not long in deciding. They 
knew that 4000 miles of cable were now lying silent and | 
useless at the bottom of the Atlantic; they knew that unless 
something were done, the cable must there remain, as f 
valueless as so much sea-weed. But they knew also the / 
Jatitude and longitude of the spots where the two cables had 
been abandoned ; and their scientific advisers, trusty men all, 
declared that the difficulties were surmountable—by greater 
care in the construction of the cable, by improved pick-up 
machinery, and by placing this machinery in better ' relation 
with the paying-out apparatus. 

In October 1865, the directors of. the company announced an 
intention to raise new capital, and renew the operations in 1866; 
but at the same time it was rendered abundantly clear that 
an enormous preference dividend of no less than 12 per cent. 
would be needed to induce capitalists to supply the money. 
Even this temptation was not strong enough; and it was not , 
until March 1866 that the financial arrangements were effec- + 


was formed, the Anglo-American Telegraph Company ; this was 
to bear such a relation to the old AWantic Telegraph Company, 
that if the cable-laying should be successful in 1866, a large 
preference dividend should be paid to the former before any 
dividend to the latter. The new company raised £600,000 to 
make a new cable, and to try to recover and utilise the old On: 
The Zelegraph Construction and Maintenance Company undertook 
the ‘vork—to receive £500,000 for the new cable, whether it 
succeeded or failed, or £600,000 if it succeeded, or £7 37,140 1f 
both cables, old and new, came into successful vo 
A fourth company, the Great Eastern Ship Company, -F 2 
lend and work their ship for a certain period for the sole” 5 
of cable-laying, at a stipulated price. Thus four pao 
Stock companies were required to work in harmony. ai 
profits zf the cable should at last succeed, the BA eS 
never tired of forming magnificent estimates; 1n Marc! a 2 S a4 
spoke of a net profit of £540,000 a year from one cable only! 
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A new cable was put in hand, slightly differing from the 
‘former one, but similar in general construction. Of all the 
kinds tried by various companies, and in various seas and 
oceans—outside wires varying from nine to eighteen in number ; 
light wires and heavy wires; vulcanised india-rubber to protect 
each outer wire; fine steel wires inside the gutta percha ; 
saturated hemp covered with a scale of copper or brass armour 2 
a plait of wire and hempen cords; outside wires laid parallel to 
the core, and bound bya plaiting of hemp ; rattan canes instead 
of iron wires; india-rubber combined with gutta percha for the 
insulator ; -&c.—the scientific advisers saw no reason to adopt 
any that would depart greatly from the plan of 1865. The 
paying-out and hauling-in apparatus were ordered to be 
remodell¢d and perfected; and everything that skill could 
suggest and money purchase was directed to be provided, in 
order that another attempt might be made in the summer of 
1866. All through the winter were they busily engaged— 
twisting the copper wires to form the central conductor ; covering 
this with several alternating layers of gutta percha and Chatter- 
ton’s compound to form a core 3 Wrapping this core round 
with a jacket of jute or hemp; covering iron wires with strands 
of hemp ; and coiling ten of thesé covered wires round the jacket 
or padding to form an external protector. As compared with 
the cable of the preceding year, this new one of 1866 had the 
iron wires galvanised instead of being left plain; Manilla hemp, 
left white instead of being tarred, covered these wires ; and the 
fibrous jacket between the core and the outer shield or protector 
was male of hemp instead of jute. These changes, slight as 


they were, improved the cable ; it weighed nearly 500 lbs. per ` 


mile less, chiefly through the absence of tar; while its strength 
or breaking strain was increased more than 10 percent. It was 
a great effort of manufacturing, assuredly: seeing that, to make 
a new cable, to supply the deficiencies of ‘the old one, and 
to have a surplus for slack and all contingencies, there would be 


required 2730 miles—nautical miles, too, which exceed English 
Statute miles nearly as 7 to 6. . 


F 
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Everybody worked on with good heart. The grand ship— 
which has never succeeded in anything except of a grand nature, 
and is fitted to achieve results which would be impossible with 
any other vessel—was thoroughly cleaned and scoured inside 
and out, the tanks made worthy to receive the cable, the 
stern-end machinery fitted to pay it out, the bow-end machinery 
fitted to haul it in in case of mishaps, and the’ engines brought 
into the most perfect obedience to the commands—‘ Go on 
ahead!’ ‘Ease her!’ “Put her astern!’ ‘Stop her!’ and all 
those other orders which ‘ she,’ the ship, the lady of the sailor- 
mind, is expected to receive so submissively. And with regard 
to the trappings and apparatus to aid in submerging the cable, 
everything was brought to the most surprising degree of 
completeness. The smoothly working wheels and grooves to 
conduct the cable over the stern of the vessel ; the so-called 
‘crinoline’ which the Great Eastern wore (another feminine 
attribute of the ship) in the shape of a wire-work cage, to 
prevent the friction of the cable; the buoys which were to serve 
as floating signals when wanted; the stout ropes and grapnels 
likely to be wanted for raising the cable of 1865—all were 
as complete as money and ingenuity could make them. The 
electrical improvements were even greater than the mechanical, in 
making the sensitiveness of the copper conductor far greater than 
had ever before been known. A writer in the Zmes, describing 
the state of matters shortly before the start of the expedition, 
said: “Out of the failure of 1865 has come some good ; for in 
the interim the science of making, testing, and laying cables has 
so much improved, that an undetected fault in an insulated wire 
has now become literally impossible; while so much are the 
instruments for signalling improved, that not only can a slight 
fault be disregarded if necessary, but it is Evenyeasy to work 
through a submarine wire with a foot of its copper conductor 
Stripped and bare to the water. This latter result, astonishing 
as it may appear, has actually been achieved for some days past 
with the whole Atlantic cable on board the Great Eastern. 
Out of a length of more than 1700 miles a coil has been taken 
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from its centre, the copper conductor stripped clean of its 
insulation for a foot in length, and' in this condition lowered 
over the vessel’s side till it rested on the ground. Yet, through 
| this the clearest signals have been sent—so clear, indeed, 

as at one time to raise the question whether it would not be 
i| worth while to grapple for the first old Atlantic cable (1858), 
4»; and, with these new instruments working gently through it for 
| a year or so at least, make it pay its cost.’ 

The conductivity of the wires had by this time been so exactly 
calculated, that electricians announced: “ The resistance of a con- 
ductor is directly proportional to its length, and inversely to its 
thickness ;’ that ‘the number of signals practicably perceptible 
in a second, varies inversely as the square of the length of the 
cable ;’ that ‘the useful limit will be somewhere between one 
signal and twenty-five signals per second, according to the per- 
fection of the apparatus and the length of the cable ;’ that, 
owing to improvements in the means employed, “ thrice as many 
words can be signalled in a given time in 1866 as were practi- 
© cable in 1858 ;’ that “ there are sixteen signals on an average to 
{ aword ;’ that ‘six or seven such words can be sent in a minute;’ 
and that, owing to the wonderfully insulating quality of the sub- 
stance with which the copper wire is coated, ‘it is a hundred 
and fifty times more difficult for the electric current to escape 
| sideways through the gutta percha into the water, than to go all 
+, the way and back again. through the wire.” And this marvellous 

_ Sensitiveness had been further shewn by the instruments 
employed at Valentia. The cable of 1865, immersed as it was 
(all except a bit at one end) inthe ocean, was nevertheless 
subjected to constant tests during the winter of 1865—6, to 
| see whether the electric conditions remained intact; it was 
_ found that magnetic storms and electric disturbances out in the 
_ wide Atlantic sent notice of their existence in a surprising way 
through the cable. ? 


A All being ready, the Great Eastern, started with her costly 


| Scientific treasure, a treasure which had had so much wear and 
tear of body and 


mind bestowed upon it She was to have 
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companions out on the broad Atlantic, but from England she 
started alone ; leaving the Nore on the rst of July, and arriving 
onthe 5th at Berehaven, a beautiful harbour some short distance 
southward of Valentia. Here she remained quiet while pre- 
parations were making for the cable. .She conveyed representa- 
tives of all the companies interested in the adventure ; together 
with numerous scientific and practical men to whom the nautical, 
mechanical, and electrical arrangements were subjected: such 
as Captain Anderson, Commander Moriarty, Mr Halpen, Mr 
Canning, Mr Clifford, Professor Thomson, Mr Willoughby 
Smith, Mr Varley, Mr Latimer Clark, &c. The great ship was 
also well provided with stores of every kind. On the voyage 
from the Nore to Ireland, a comic drama was got up and 
enacted, to while away an evening or two; and, in accordance 
with a habit, very much indulged in at the present day, this 
drama. took the form of a burlesque—the cable itself, and those 
concerned in it, being made subjects for puns and other light 
artillery. s 

Four other steamers, the Zerriðle (21-gun war steamer), William 
Corry (1200 tons), Albany (1500 tons), and Medway (1800 tons), 
were to take part in the operations. To the second of these 
was intrusted the duty of laying the: massive shore-cable (nearly 
seven inches in circumference), intended to bear unharmed the 
friction of the beach and shallow ocean-bed for a few miles out. 
There were thirty miles of this cable, weighing more than eight 
tons to a mile, or two hundred and fifty tons altogether; and 
the William Corry, assisted by numerous boats and men, 
succeeded in laying the cable from the dry beach to a oe 
of nearly thirty miles out at sea; the land-end ue t z 
drawn up the cliff, and brought into the wooden telegraph- 
house at Foilhummerum. , All else had their allotted duties. 
The Terrible, lent by the Admiralty for this service, was 7 o 
of majestic guardian of the expedition, a Tepresentative o t 
British sovereign; she also took soundings. The Medway 
took out three oe four hundred miles of the (unused) E 3 
1865, and also nearly a hundred miles of massive cable to be 
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sunk between the island of Newfoundland and the mainland, 
All the ships were well provided with grapnels, mooring anchors, 
and buoys—the first to catch (perhaps) at the poor cable of 1865; 
and the mooring anchors and buoys to identify localities in the 
wide-spreading ocean. The grapnels were of three kinds—the 
ordinary five-pronged, to hook hold of the cable on the sea- 
bottom; the holding grapnel, to lock the cable in one of the 
prongs so firmly that it cannot escape; and the cutting grapnel, 
having a sharp edge to each prong, so placed as to sever the 
cable if necessary. Many miles of rope, formed of galvanised 


iron-wire strands bound round thickly with Manilla hemp, were . 


provided, to lower these several kinds of grapnel to the bottom 
of the sea when occasion required. The grappling apparatus 
was distributed among all the ships, in order that simultaneous 
attempts might be made at different points to raise the cable of 
1865, or the cable of 1866 in the event of any mishap occurring 
to it. 
i And so, on the 1 3th of July, off they set. The Great Eastern 
came round from Berehaven, not to Valentia, but to a position 
nearly thirty miles out ; there she took up the seaward end of 
the massive shore-cable, and spliced it to the end of the main 
cable itself. Then with cheers of ‘ God-speed !’ from those on 
board the William Corry (the duties of this ship having ended), 
the mighty Great Eastern steamed forth, with her companions 
the Terrible, Medway, and Albany. The electricians were the 
most confident of all the scientific men engaged in the work ; 
for, in the telegraph-house at Foilhummerum, they could actually 
tell when the William Corry was rolling, when pitching, and 
‘when on a level keel, during her voyage out with the thick shore- 
cable to the thirty-mile distance; the cable itself, by minute 
changes in the galvanometer, told the tale. 

On the afternoon and evening of the 1 3th, and during the 
succeeding night and morning, the Great Eastern went ON 
Steadily, paying out the cable over the stern, free from all 
entanglement or difficulty : insomuch that, by noon on the r4th, 
_ she had submerged 116 knots or nautical miles in a straight-line 
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distance of 108 miles. In 186%, in order to keep clear of | 
mischief, the cable had been laid (so far as it was laid at all) ata | 
KF few miles distance from that of 1858 (still lying sleepy at the | 
sea-bottom) ; and now it was arranged that the cable of 1866 
should keep clear of both ; in fact it was about midway between 
them—the three cables being nearly parallel. On the evening 
, Of this day, the r4th, the cable brought a message from Valentia, 
which had received it from London, which had received it from + 
the Continent, announcing war news from Germany. and Italy. 
The operation illustrated one of the many marvels of electricity ; 
~for the Great Eastern was moving onwards at the time ; the 
telegram travelled after it through the ocean, climbed up through 
the cable into the ship, and told its story to the galvanometer. 
Electricity outran steam—and laughed. During the next twenty- 
four hours, from noon on the rth to noon on the rsth, the ship 
paid out 139 knots in 128 miles distance ; and in the next period , 
of equal duration, these quantities were 137 and 115 miles 
respectively. Although the depth was now gradually reaching 
two thousand fathoms, messages were sent to and from Valentia 
all day long: in fact the telegrams were all the more clear the 
deeper they went. The cable hitherto paid out had been the 
. surplus portion remaining from the expedition of 1865 ; but this 
being now exhausted, a splice was made with the new cable, and 
operations went on as before. The sea was so good-naturedly 
smooth on this day (the 17th) that the splicing was done as 
effectively as if on shore. The noon calculation told of 138 
knots paid out in 118 miles straight distance, in the twenty-four 
hours (ship days are reckoned from noon to noon, rather than 
from midnight to midnight). The 18th was a day that set active 
fingers and wits to work; for the cable in the tank, through some 
mishap or other, got several hundred feet of its length into what 
children would call a ‘tangle,’ knotting and coiling up ma very 
inconvenient and perilous way. If this tangle had reached the 
paying-out apparatus, a breakage would have been meya bia 
the ship was therefore stopped, and the paying-out machinery 
' also ; the tangle was dexterously disentangled, and all went well 


if 
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| 
again. It was one of the incidents which tended to shew that, | 
however smoothly the enterprise was progressing, constant | 
watchfulness would be needed. Captain Anderson and Com- 4 
mander Moriarty, meanwhile, took care that nothing should be ra 
wanting’ in the way of good observations and reckoning ; their | 
noon report told of 125 knots paid out in 105 miles distance, as 
the day’s work. 
On they went, the four ships, day after day: the Terrible, 
Medway, and Albany having little other to do than congratulate 
the Great Eastern, through their flag-signals. On the roth (129 
knots submerged in 122 miles), the Great Eastern maintained 
her usual speed of something under five knots an hour—a speed 
considered to be more safe and judicious than the higher rate | 
adopted in 1865. The 2oth brought them a little rough weather, 
but not sufficient to prevent them from getting rid of 127 knots 
of cable in 117 miles distance. On the 21st they did 136 (in 
122 miles); and on the 22d, when she passed over the deepest 
part of the Atlantic between Ireland and Newfoundland, the { 
Great Lastern submerged 1 33 knots in a straight-line distance r 
of 121r., Then, again—with 138-121 knots on the 23d, and : 
135-121 on the 24th—the ship afforded evidence of the steadi- 
ness of her progress : especially obseryable:in the hear approach 
to equality in the actual distance run on successive days. 
Sometimes clear starlight, sometimes murky weather; but it made 
very little difference to the progress of the ship. On the 25th, 
the portion of cable contajned in the fore-tank was exhausted ; 
‘the sea had swallowed it all; and now a splice was made with 
the end of the cable in the after-tank. When the splice was 
made, messages could be sent to and from Valentia just as 
clearly as if it were whole unjointed cable. This day told of 
130 knots in 112 miles distance. Thoughts were now very busy ~ 
in reference to Heart’s Content in Newfoundland. The ship 
was less than three hundred miles from that harbour ; all appre 
hension of disaster “had been dismissed; and the means were 
now wanted for guiding the mighty ship into her haven of safety. 
The three other ships were told to go ahead, and tell Heart's 
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Content that ‘all was well.’ On the 26th, in so little as a 
hundred and thirty fathoms water, the day’s work (noon to noon) 
was 134 knots in 128 miles; and on the afternoon and evening 
of that day the soundings shallowed so rapidly as to tell all on 
board that they had virtually crossed the Atlantic, bringing over 
the new cable without a single necessity for using the buoys, 
grapnels, mooring chains, or hauling-in apparatus, Moreover, 
the quantity of ‘slack’ or waste of cable, due to deviations in 
the straightness of the route, had been much less than in any of 
the former expeditions: to that extent insuring both economy 
and efficiency. 5 

The ringing of bells, the firing of cannon, the waving of flags, 
and other demonstrations of joy, shewed what the small com- 
munity at Heart’s Content felt when, on the 27th of July, they 
saw the great ship enter the harbour. The news- of her near 
approach had before been made known, and the smoke from her 
funnels was looked for as soon as dawn broke on ‘this auspicious 
day. The Terrible, the Albany, the Medway; together with 
M.S. Niger, and several trading ships, were ready to receive 
the Great Eastern, and to guide her in safety by a line of buoys. 
As it was not necessary to bring the end of the cable to land, it 
was cut on board ship, and spliced to one end of the thick shore- 
cable (similar in character to the one used at Valentia). She 
had done her work nobly; and the Great Lastern now had a 
few days’ respite, preparatory to another part of the enterprise to 
be described presently. Her officers could have a little rest, 
and a little enjoyment of the holiday scenes on shore. | i 

On the 28th, the landing of the shore-cable comménced. | 
The splice was submerged, and the shore-cable was borne on 
westward by the Medway, paying out as she went, When 
shallow water was reached, the pinnaces, cutters, gigs, and 
paddle-box boats of ‘the Terrible and other vessels oe 
into requisition, to finish the work. And last of all, in 3 
words of one of the narrators : ‘ This part of the shore is fringe 
with huge boulders -of rock, so that the boats could mop get 
within twenty yards of the beach; but the Zérrilid's crew, i 
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accompanied by the leading cable men, under the orders of Mr 

; Temple, jumped into the water, and there was a hearty and 
animated struggle between them to see who should first bring | 
the cable on shore.” The population of Heart’s Content is but 

small; but almost every one was,on the beach, besides three yA 
directors of the Company, who had come from London, The 

end of the cable was carried carefully to a telegraph-house 
erected near the beach, where the requisite instruments for 
testing and signalling had. been provided. Great was the joy of 

all when the cable spoke ; signals were sent to and from Ireland 

with ease and precision. Mr Gooch, among others, was at 
Heart’s Content; Mr Glass, -among others, was at Valentia; 

and the following telegram was speedily sent by Mr Gooch, to 

be forwarded to the Secretary of State for the Foreign Depart- 

ment ‘ Mr Gooch has the pleasure to inform Lord Stanley that 

the Newfoundland shore-end of the Atlantic cable was laid to- 

day, and the most perfect communication established between 
England and America. Goa grant it may be a lasting source of 

great benefit to our country.’ Speedily was sent off a much | 
longer telegram to Mr Glass, who, as managing director of the i 
company by whom the cable was made, had ample reason to 
desire the success of the great undertaking: ‘Our shore-end 

has just been laid, and a most perfect cable, under God's 
blessing, has completed telegraphic communication between 
England and the continent of America. I cannot find words 

fully to express my deep sense of the untiring zeal and the | 
earnest and cheerful manner in which every one on board, from ; 
the highest to the lowest, have performed the anxious and i 
arduous duties they in their several departments have had to | 
perform. Their united energy and able and watchful’care, night 

after night for the period oi wo weeks required to complete 

this work, can only be fully uiderstood and appreciated by one | 
who, like myself, has seen it. All haye faithfully done their 
duty, and glory in their success, and join with me in hearty con- 
gratulations to our friends in England who have in various RP 
laboured in carrying out this great work’ ( 
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In this year, as in 1858, royalty shewed its appreciation of 
the grandeur of the fact achieved. Nearly the first message “ 
transmitted outward, from the Old World to the New, was from 
Queen Victoria to President Johnson : 


1“ The Queen, Osborne, to the President of the United States. 


‘The Queen congratulates the President on the successful 
completion of an undertaking which, she hopes, may serve as 
an additional bond of union between the United States and 
England.’ 


Some little management was required in forwarding this 
telegram, owing to the imperfect state of the cable submerged 
from Newfoundland to the mainland of America, Captain 
Bruce, in H.M.S. Niger, took charge of the message, and 
conveyed it to a point where the land-wires flashed it onwards 
to Washington. It was anythire but lightning speed from 
Eleart’s Content to the mainland. On the 3oth, the President 
sent off his reply, which reached Heart's Content at 3.42 P.M. 


on the 3rst. 


‘ The Executive Mansion, Washington, 11.30 A.M., July 30. 


“To Her Majesty the Queen of the United Kingdom of Great 
Britain and Ireland—The President of the United States 
itude the receipt of Her 


acknowledges with profound grati 
y reciprocates the hope that 


the eastern and western hemispheres 

perpetuate peace and amity 

land and the republic of the 
ANDREW JOHNSON.’ 


the cable that now unites 
may serve to strengthen and 
between the government of Eng 


United States. A 
iC: 


The forwarding of this telegram to its destination was a 
remarkable achievement ; ‘the message, as we haye said, was 
received at Heart's Content at 3.42 P.M. ; and at 5.0 P.M. 
or in about an hour and a quarter, Mr Gooch i eived inti- 
„mation that it had reached the Queen at Osborne. ‘About an 


a 


` 
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hour and a quarter had sufficed to spell out the message letter 
by letter, send it through the cable to Valentia, across Ireland 
to Dublin, across the Irish Sea to Holyhead, across Wales and 
England to Hampshire, across the Solent to the Isle of Wight, 
and along a portion of the island to Osborne; and then to send 
an acknowledgment back through the same intricate route. It 
“was justly a marvel to the world, although electro-telegraphers 
are too much accustomed to marvels to think much of it. The 
President and Mr Seward sent congratulatory telegrams to 
Mr Cyrus Field, as the representative of the Republic in the 
enterprise; the Lord Mayor of London exchanged greetings 
with the Mayor of New York; anda very characteristic trans- 
mission of congratulations took place between two civic digni- 


taries who had not only an. ocean but a continent between 
them; 


‘ Franklyn, Mayor, Vancouver, July 31; to the Lord Mayor of 
` London. t 


‘The infant colony, Vancouver, eight thousand miles distant, 
sends telegraphic cordial greetings to Mother England.’ 


The Lord Mayor took upon himself to answer for Britannia in 
the following terms : ; 


“Mother England acknowledges the cordial greetings of her 
son Vancouver. May peace, good-will, and unanimity unite and 
prosper our happy family.’ 


Spec nace 


Tt was now possible to send a telegram from San Francisco aji: 
to Ceylon, across the three Continents of America, Europe, and 
Asia, and across the Atlantic ‘and Indian Oceans; indeed, this 
was actually done from San Francisco as far as Bombay, very 
soon after the cable was laid. Commercial telegrams—by 
which the vast cost of the whole work is eventually to be 
defrayed—were speedily commenced ; and English merchants 
© gew the prices of Chicago flour, ‘bowed Georgia, and 


+ 
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on the 12th. The naval officers and the engineers, after a brief 
conference, settled their plan of operations; partly to make 
combined dredgings with the grapnels, and partly to keep watch 
over the signal buoys, any drifting of which would have seriously 
disturbed the cable-fishers. There then ensued a series of 
operations very tiresome to those who had to conduct them. 
Sometimes the weather was so foggy that the seamen could 
scarcely see a yard ahead; sometimes, even when the fog cleared 
away, the dancing floating buoys could not be caught sight of; 
sometimes the wind was too faint to carry the ship drifting over 
the cable; and sometimes, again, an increased strain on the 
grapnel rope led to a fallacious hope that the prongs had grasped 
the much-wished-for cable. These trials of patience occurred 
on the 13th and 14th, and again on the rsth and 16th. - There: 


_ was really cause for believing that, on the last-named day, the 


cable was caught, and attempts were made to buoy it; but 
unfortunately the splice between the grapnel-rope and the buoy- 
rope parted, and down went the former—carrying grapnel and 
probably cable with it to the bottom. To try again was the 
maxim and motto of all on board; the idea of defeat was. 
scouted. Again was a grapnel lowered on the 17th. The 
position was evidently a good one; the grapnel caught the 
cable; the hauling-in apparatus was set to work, and—to the 
intense joy of all—the cherished cable came up into sight, the 
veritable cable which no human eye had seen for twelve months. 
But, alas! while the eager officers and crew were looking over 
the bows of the ship at the recovered treasure, the rough weather 
caused the cable to disengage itself from the prongs of the. 
grapnel, and down it went, dashing once again the hopes of Mr 
Canning and his companions. Even this brief glimpse, how- 
ever, gave satisfaction to the electricians ; for they observed that 
nearly half the circumference of the cable was untouched by the 
muddy goze which had stained the other half: shewing that it 
had lain quietly on a smooth bed, neither sinking so deeply into 
itas to be beyond the reach of grapnels, nor, on the other hand, 
exposed to any sharp edges or rough stones. There was a depth — 
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of at least two miles of water under the ship, at the time wl 
this mishap occurred. 

Four ships steaming about, sometimes looking after buoys— 
which had a tendency to break loose from their moorings in 
rough weather—sometimes dredging with the grapnels, and 
anon asking each other by signals whether they had caught 
anything. It was a singular scene, unlike anything that the 
| world had before witnessed. After the mingled success and 
-disaster on the 17th, the ships on the 18th were keeping a watch 
= onthe buoys. On the 19th, the Albany and the Great Eastern, 
+ with ‘grapnels down, both felt a tug as if the cable had been 
= caught; concerning the Adbany, there was a doubt; but all the 
officers in the Great Eastern felt pretty certain that #eir catch 
was a real one. The grapnel was raised some 1300 fathoms 
or so, and was then buoyed in that position, to await a steady 
sea to complete the raising—a matter of much importance, 
seeing that the greatest hazard of some disaster or other occurs 
when the grapnel and cable get near the surface. Something 
wrong again occurred, and the 2oth and 21st were spent in 
another battle with the buoys and the grapnels. 

On the 22d the Zerrible wished her companions adieu, and , 
‘steamed back to Heart’s Content, being too short of coals to 
remain longer out in mid-ocean. Signalling in plenty took place 
between the three remaining ships on the 23d, each exchanging 
hopes, fears, suggestions, and information with the other two. 
There was constant running after the buoys; when there was 3 
good sea for grappling, the ships were not in a right position ; 
and by the time a right position had been attained, the sea 
became rough again. So it was on the 24th, and so on = 
25th, Mr Canning and his colleagues became a little dove 
seeing that the recreant cable had in some way or other clu 

hei T 5 troublesome than 
all their efforts. The buoys vu even more toe 
the cable, for they sometimes turned bottom Bp Wane Ya 
other times drifted away altogether. On the 26th, after 2 
day's dredging, the Great astern found that two of ae ae a 
of her grapnel had been bent and injured, as if by drags 
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It was right that, at a banquet given to the heroes of the 
Atlantic Telegraph at Liverpool in October 1866, the Prime 
Minister should be able to announce that the Queen had 
bestowed a baronetcy on Mr Gooch, and knighthood on 
Captain Anderson, Mr Canning, Professor Thomson, and 
Mr Glass. Such honours may not be very scientific, but they 
were richly deserved. é 
Professor (now Sir W.) Thomson, at another banquet given 
by the Lord Mayor on October 30, made some excellent 
observations on the scientific aspects of the great cable-laying 
achievement ; pointing out that, however right it may be that 
science should receive adequate pecuniary reward, science 
should nevertheless be pursued for its own sake—ceriain of 
a favourable result to mankind some time or other. “Unless 
men of science pursue their studies out of a pure love of know- 
ledge, or from an abstract desire to become acquainted with 
the laws of nature, they will seldom carry on their Jabours with 
success; but, at the same time, no greater reward could crown 
their investigations than when, as in the case of electric tele- 
graphy, they are the means of conferring a practical service on 
mankind, the value and importance of which are admitted on 
all hands, The history of many of the most important dis- 
coveries shews that they were the result of investigations carried 
on\from a pure love of science, and a desire to increase our 
acquaintance with the mysterious powers of nature. Who 
could have supposed that the years which Stephen Grey spent 
in discovering and defining the law of electrical conductivity 
as a distinct property of nature} would lead to a discovery by 
which the most distant nations of the earth would be brought 
into immediate communication with each other, and which 
would be celebrated in the middle of the nineteenth century 
by the representatives of the wealth and commerce of the 


' English metropolis? Or who would have supposed that the 


discovery of the relation between the laws of electricity and 

magnetism—or that Faraday’s investigations into the properties 

of matter in reference to electricity; and his announcement that 
os 3 
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gutta percha was the best insulator—would have borne rapid 
fruit in the thousands of miles of electric cable which are now 
the means of conveying intelligence to and from every portion 
of the globe? My only object in these remarks is to point out 
` that science, to be true to itself, must be followed for its own 
sake, and that all the most important services it has rendered 
to mankind have been the result of arduous investigations, 
carried on by men animated with the hope of no other reward 
than that which awaits every sincere and industrious student: of 
nature.’ 


§ XV. OTHER ATLANTIC CABLE PROJECTS. 


THE future of electro-telegraphy is now pretty well defined in 
its general character, if not in its topographical details. Every 
country, unless very low down in civilisation, is gradually spreading 
a net-work of wires over the land; every ocean and sea, unless 
far removed from the routes of daily commerce, is gradually 
receiving telegraphic cables in its waters. Those nations which 
; have done much, will still do more; those which have hitherto 
achieved nothing will, one by one, enter the list of competitors 
for the advantages of rapid communication ; while improvements 
in cable-making and submersion, and in the construction and 
management of electro-magnetic apparatus, may very fairly be 
looked forward to. | 3 
One large class of undertakings to which a good deal of 
attention has been paid, has for its object to obtain a new route 
from Europe to America by a series of comparatively short cables, 
_ instead of one cable of greater length. When the success of the 
great works (just described) in 1866 could not have been safely 
predicted, many projectors came forward with schemes for 
| spanning the Atlantic by other routes. Maps and charts were 
| Studied, to see what points of land might possibly be utilised as . 
| p s RÉ ; 3 Wa 2 
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Lighter, smaller, cheaper, handier, swifter in transmission—Mr 
Allan’s cap le Traed much to do to justify these encomiums, 
against the counter-opinions of ‘uze-glder Atlantic electricians. 

Another scheme is of French origtt<to start from Cape © 
St Vincent in Portugal, and submerge sucsessive portions of | 
cable to the Canary Islands, Cape de Verd Islands, Senegal, 
Brazil, West India Islands, and United States. Land¥elegraphs 
at the several islands and coasts would enable the submarine ; 
portions to be made shorter, and would, at the same S 
develop new sources of trade. 

The past history of eléctro-telegraphy has been too grand, too 
wonderful, to warrant any prediction of failure or impossibility 
in such schemes as the above. Practical science has so often 
put to shame the foretellings of those who dwell too implicitly on 
deductions from theoretical formule, that we must leave the 
future to tell its own tale as to the reliability of cable-projects. 
A striking proof of the vast powers of the whole system was 
afforded by one of the cheap London newspapers at the end of 
October 1866. A speech made by Mr Bright at Dublin was. 
not ended until eleven o'clock on the evening of the goth; it 
was transmitted word by word, or indeed letter by letter, 
through the Anglo-Irish cable, from Dublin to Holyhead, and 
thence by Jand-wires to London ; the transmission ended at three 
o'clock in the moming of the 31st; and the report filled four 
columns of that day’s issue of the Daily Telegraph. This was 
said to be the longest telegram ever sent through a submarine 
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Ea Annals gf Telegraphy from 1815 to 1866. i 


| AS ths acta adoption of electric and magnetic agency in‘ 
tele “iphy was not reduced to a system until about thirty years) ») 


Zack, it may be useful to give the dates of some of the stientifig š 
discoveries and inventions which rendered such a systent “ 


possible. A few of the more prominent matters only needib ee 
mentioned here. : : ie Š 
1 , F x > 


b 


i 
i i 1815. Sir Home Popham’s semaphore adopted by the ‘Admiralty: 
i 1816. Ronalds worked eight miles of telegraphic. wire by electricity. : 
1817. Hansteen published his researches on the magnctisih Of the earths 7 
1818. Night semaphores, for land and sca, intréé iged | a A 
1819. Oersted discovered the action of electric curiént§ on magnetic needle, & 
1820. Ampère suggested the possible application of @ersted’s discovery to 
; telegraphy.—Schweigger’s galvanometer invented. j 
1821. Ampère established’ the laws of electro-magnet 
1822. Seebeck discovered thermo-electricity. 
1823. Ronalds proposed to the Admir: 


ic action, ~ £ 


alty the adoption of an electric’ 
} telegraph, for government purposes. i bi 
L| 1825. Becquerel ascertained the electric conductivity of e 

,, 1827. Sir Snow Harris discovered inductive acti 
7828. Siberian magnetic pole discovered by 
| 1830. Faraday commenced researches on cu 
1831. North American magnetic pole ascert 
1832. Barlow’s researches on the electric ori 
1833. Faraday’s law of electro-chemical 

Weber worked a short electric wire at Gottingen. ? 

1834. Wheatstone ascertained velocity of electric current. a Y 
1835. Jacobi's magneto-electric machine invented, ae 


1836. Daniell’s constant galvanic battery introduced. Á 
1837. Cooke and Wheatsto 


Steinheil, and Morse brought’ forward their © 
: first electric téle y ; 4 

838. Successive impi 
inventors, 9 3 P E 
orse proposed the determination ~of. longitudes by the electric} 
elegraph 9-4). = 4 
a : ya WI ? Weer ee P, 
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action of magnets on soft iron. 
Hansteen. $ 

trent induction. 

ained by Sir J. C. Ross. 

igin of the earth’s magnetism. 
action announced.—Gauss and 
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“made and. adopted by the above-named 
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